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A CAR equipped with a Harrison 
{ X Radiator is acar that will give 
dependable and efficient engine 
cooling service—winter and sum- 
mer. And the symmetry and 
beauty of the Hexagon Cellular 
construction of the Harrison 
Radiator enhances the appear- 
ance of any motor car. The Olds 
Motor Works is among the many 
representative automobile manu- 
facturers who, in recognition of 
these facts, have adopted Harri- 
son as their standard radiator. 


HARRISON RADIATOR CORPORATION 


General Offices and Factory: Lockport, N. Y. 
General Sales Offices: Detroit, Michigan 
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The Measure O Men 


In industry men are measured by their accomplish- 
ments. The yardstick of worth is work. Successful 
work done within the time set, at a reasonable cost, is 
possible only when light and sight are working together 
efficiently. 


A poorly lighted factory is like a moving automobile 
with the brake on—its speed “drags.” Unless your 
plant is correctly lighted, then there is a brake on your 
production—tt “‘drags.”’ Improve your lighting and 
you improve your production. Expressed in percent 


ages, correct lighting will secure for you 12% more 





production, 25% less spoilage and 25% fewer accidents. 
Scores of tests covering a wide range of industry have 
determined the advantages. 


You supply your workmen with the best tools, the most 
modern machines, because it pays. Yet if you partially 
blindfold your men by allowing them to operate in a 
poorly lighted factory, you have largely offset all of 
these advantages—and more. Remember that in nearly 
all industries the eye must guide the hand. Do not 
blindfold the eye. 


Every form of industrial lighting problem has been met, 
studied and mastered by Benjamin Illuminating Engi- 
neers. Reflectors ranging in service from “all outdoors” 
to reflectors for lighting close-up bench work have been 
successfully designed and produced. Benjamin In 
dustrial Lighting fits all factories. Full information 
will be gladly sent to industrial executives or their 
engineers, contractors or architects. 


For particulars write the Advertising Department 
806 W. Washington Bled., Chicago 


BENJAMIN ELECTRIC MFG. COQ. 


Factories: Chicago and Des Plaines, Illinois 


Sales and Distribution Offices 
247 W. 17th St., New York 806 W. Washington Blvd., Chicago 590 Howard St., San Francisco 


Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Canada 
The Benjamin Electric, Limited, London, England 





Makers of Things More Useful 


~ 

















The following are divisions of Ben 
jamin products on which we will | 


Benjamin-Starrett Panels are distributing centers for electric wiring which mark 








the new safety era in panel board construction. They are approved by the National glad to send information: 
Board of Fire Underwriters. Industrial Lighting Division 
ve ia : ee ee — ‘ . — ‘ Electrical Division (including 
Best in material, lightest in weight, smallest in size; they need little labor in installation. Benjamin Two-Way Plug) 
Order Benjamin-Starrett Panel Boards in connection with all correct Industrial Pressed Steel Products Division 
‘hii ‘ ae cs : Enameled Products Division 
Lig iting installations jor long, satisfactory Service, safety and fine appearance. a Starrett Panel Board Division 





Immediate shipments make possible immediate installation. i eae 
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The Waltham Scientific “Detachable Balance Staff” 
that Means So Much to You in Time-keeping Accuracy 


HE time-keeping accuracy of any watch mits of its being driven to its exact seat and located 
depends absolutely upon the trueness (in accurately to the ground steel hub. 


the flat and round) of the Balance Wheel. Any layman can understand that, if his watch is 

dropped or has a severe shock, the result will be a 

This trueness depends largely upon the me- broken or bent Balance Staff, therefore requiring re- 

chanical precision with which the Balance pairs in this important unit. Now a Staff which can 

Staff is riveted to the Balance Wheel. - ——— easily from cy et ween oo 

’ : . the original, perfect assembly of the Balance ee 

— In other words, if the Balance Staff is not firmly assures him of continued accurate time-keeping and 
Can) and truly located in its hub, the balance be- service from his watch. 

comes eccentric or wobbly in its action, which On‘ the other hand, when the ordinary Balance Staff is 

immediately affects the time-keeping quality ot driven out of the Balance Arm for repair or replace- 

the watch. ment, the riveted part roughens and distorts the metal. 


Therefore, the original aperture in the Balance Arm 


How important, then, is this exclusive devel- 
has been more or less destroyed, and when the new 


\ . : . p 7 I ‘ i PF al J 4 n ( 

B. ‘once dl » bsg th erg es Staff is fitted, the watch repairer must rivet over 

alance ofall. erein Waltham disregards the enough of the metal to secure the Staff, which dis- 
ordinary method of making the Balance Staff torts the Balance Arm and throws the Balance Wheel 
act as both axle and hub to the wheel. out of true and poise. 


The Waltham Scientific Balance Staff insures sim- 
plicity of repair and the original time-keeping quality 
of your watch. 


You will note in the illustrations above that Waltham 
makes the Staff in two pieces. One a perfectly ground 
steel hub which is riveted to the Balance Wheel and is 





The Vanguard an integral part thereof. The Staff (you will note) This is yet another reason why your watch selection 
The World's Finest Railroad W/atct has an accurately ground tapered shoulder which per- should be a Waltham. 
23 jewels 
$79 and up This story is continued in a beautiful booklet in which you will find a liberal watch education 


Sent free upon request. Waltham Watch Company, Waltham, Mass. 


WALTHAM 


THE WORLD'S WATCH OVER TIME 
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Pounds for the adult terrapin and a heated winter-house for the babies 


Fish Fancying and Freak Farming 
By George H. Dacy 


BILITY to appreciate and accept Opportunity when 
4A it presents itself often is the distinguishing at 
tribute which centralizes the successes in one strata 
of society and the failures in another. Opportunity 
knocks at everyone's door at least once. The trouble 
S many of the residents are either not at home or 
else they are asleep when their chance for fame and 
fortune arrives. This is the simple story of a South- 
ern townsman who did not need magnifying lenses in 
his glasses te see Opportunity when it came and who 
was.on the front doorstep ready to welcome the hon- 
ored guest. 

About twenty years ago the Federal Bureau of Fish- 
eries established an experiment station at Beaufort, 
North Carolina, and began investigations in terrapin 
raising under confinement. Naturally the townspeo 
ple were interested in Uncle Sam's freak fish farm. 
The doings of the scientists furnished plenty of food 
for local gossip while the fish ponds, the hatching 
heds and the winter-house for the young terrapin 
were interesting places to visit for recreation and 
amusement. Only one of the citizens, Dr. C. L. Duncan, 
apparently appreciated the commercial possibilities of 
(omestic terrapin farming and he systematically set 
about to learn all he could 


cures, These palatable turtles have se grown in pop 
ularity that they now have come to be regarded as 
one of the greatest delicacies known to connoisseurs 
and the demand for them hus led to such persistent 
overfishing that a marked diminution in the available 
supply has resulted. The result is that Chesapeake 
terrapin which measure six inches in length on the 
lower shell now sell for $50 to S60 per dozen on the 
city market while larger terrapin are correspondingly 
more valuable. Louisiana and Texas terrapin are a! 
most as highly prized as are the Chesapeake variet) 
while the Carolina and Florida species are not in 
demand for table use. The National Bureau of Fish 
eries has irrefutably demonstrated that terrapin farm- 
ing may be practically and profitably engaged in on 
a commercial scale while the experiences of Dr. Dun 
ean and a resident of Savannah, Georgia, who also has 
attempted this freak farming business, are staunch 
endorsements of the findings of Uncle Sam's fishing 
experts. 

Doctor Dunean’s fish farm covers about two acres 
of marshland close to the coust and is inclosed by ua 


conerete and wooden wall and fence wherein the 2,000 


odd adult terrapin can live comfortably, be fed and 
supplied with safe quarters for laying their eggs. 
Separate inclosures are provided for the young terra 
pin while winter quarters for the youngsters are pro- 


as 


weaker, 


winter but feed voraciously 
that the following spring they 
ure as large as two- or three-year-old terrapin which 
have developed out-of-doors. For commercial produc 
tion of market terrapin, the hothouse method of fore 


und develop rapidly 





about these aquatic turtles. 
For eleven years he studied 
the proposition and gained a 
first-hand knowledge of all 
the ins and outs of the fish 
farming game. In 1913 he 
decided that he Wits 
equipped to embark in the 
imsiness of raising terrapin 
on & commercial scale and 
#8 & Consequence one of the 
most novel fish farms in the 
entire world has been es 
tablished whereon at pres 
ent more than 30,000 terra 
bin a year are being raised. 
; Years ago wild terrapin 
inhabited the salt and brack 
ish marshes along the Atlan- 
tle seaboard in large num- 














“ . . — . ' . 
_ and were highly rel- Female terrapin six inches long and worth from $50 to $60; a male of smaller size and less value, as is 
sued and prized by epi 


usual; and a collection of eggs with the newly hatched young 


Digging the baby turtles from the sand to put them in winter quarters 


an artificially heated house which 
emperature of SO degrees Fahren 
when the turtles under nat 
accustomed to hibernate Under 
young terrapin are hatched 
when the hibernation season is 


consequence is that the young begin 


they are able to waddle 


winter sleep, the baby turtles 


live on masses of egg yolk which are inclosed in their 


from their mud holes the 


smaller and less vigorous 


born. On the other hand, the 


in the heated quarters «do 
} 


and economical maturity is 


Terrapin mature and attain full development at the 


The males are only about 
females and hence are less 


purposes, selling for only $1 to 
The mating is promiscuous, there usually 
many females as maies in the 


average colony As a rule, 
it requires from eight te 
nine weeks for the eggs to 
hatch, the average femus 
producing about fifteen 
young a year Terrapin 
ure notorious as being the 


worst mothers in the world 


aus theys abandon the 
young and never take un 
interest in the progeny after 


the eggs are laid W he 
rendy to deposit her eves 


the female terrapin scoops 


i jug-shaped hole in the sand 
with her hind = fee ind 
therein buries her eggs 


Then she replaces and packs 


the sand in place and as 

far as possible concenls the 

location of the egg nest 

She then leuve he eges to 
Conti? j 
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; 1 f recor curately and 

{ echanical and industrial 

ls a ly irnal, tt is in a post 

f > i , elo] nents hefore they 

’ ere 

The to ! submitted to him timely 

artiwles a fat! r these olumna especially when such 
art 4 ! l hy photographs 


The $5,000 Einstein Essay Contest 


YN J wit) monvimous donor who was 

‘ ‘ pore of corre scientific ideas 
el ‘ e ScrentTivic AMERICAN prize of 

Sh ‘ ~ ( laining n simple non 
‘ 1) dise of mathematicians 
dl orsibve rrdiin foll the fourth di- 

‘ Msar é were submitted in this compe 
o» that of the winner some 

tw we thiged worthy of ultimate publication, 
I I ! ‘ on had added distinctly 
i iiaede nding of this significant sub- 
r ‘ ich to clear up popular miscon- 

eptiol hit e muthematician means when 
he ft f ‘ even ore dimensions and that 
if here oe let successful as it was unusual in 
| ‘ eleve ‘ ve have vith 

u ‘ fi 1 inscendent rhpMor 


fied a place in the publi 
1) ha e pruibehbe d such us has never before been 
epends i urge mensure upon 
mensionalitvy which wus so 
he prize of 1000, 
We refs f ree what for want of a better nume 

ill i the Kinstein Theory of Relativity, 
universal bearings that it 
estive of contro 


‘aiiyvy cries out ft hie less su 


el rhit WW wounds kvery person of intell 
theory: and it is highly 
important t! evel wrson of intelligence know 
efforts huve been made 
present it to the non 
muthematician ome conspicuous failures, others suc 
eres By no means has 
ie efforts been in direct ratio with 
“ lis ‘ hed wsition of the scientists making 
t hae { feit i ull q“uarters that much remains to 
he ScreENTIFIC AMERICAN 
opinion that direct stimulus for further 
he elli le to the mass of educated peo 
‘ ! } r has done is distinctly in order 
| ew of the nnection of the Scientiric AMERI- 
contest, int eipating in 
the event which we have now to 


nevsure tT 


to stite 
j ‘ f ini ‘ i close friend of this 
I ribs AMERICAN i prize 
j p r} ' woll for the best essay o1 the 
consequences written 
he iM il mathematical training 

ni ‘ rf Mr. Higgins has followed in 
’ . fe the nonymous donor of 1909) by 
len ‘ ntest in the hands of the Scien 
4 at | le ited so widely from 
precod f the prize with the purpose 
nen of the very highest 

unqualified sue 
| ire ie vill tne rhe sum of five 


istuken ins 


\ al prote 0 i h the single ex 


SCIENTIFIC AMERICAN 


eption of the Nobel prize, for which he cannot specific 


compete rhe prize is very likely to exceed the 
nual salary of the winner, and is certain to amount 
el handsome proportion of that salary. 


In order that prospective contestants may have every 
prossilole dvantuge of time in which to work up their 
iterial, we ure unnouncing the contest at once, not 
waiting until the Committee of Judges shall have been 
selected As in the 


. a body outside our editorial staff, having no imme 


contest of 1909, this committee will 


on with the Screntiric AMERICAN, so that 
they may be selected with sole reference to their emi- 
nent fitness to serve. It need net be pointed out that 

ey will necessarily be men who will give up reasona 


prospects < contestants in order to contrib 


holy ood | | 


ite to the success of the event as judges 


lhe rules under which the contest will be conducted 


in’ displ ved on the opposite pure, and will be re 
printed from time to time in later issues It is ear- 
estly hoped that Mr. Higgins’ more-than-liberal offer 


will bring forth a more-than-liberal response, and that 

<s intention of inspiring the writing of essays which 
shall really illuminate Dr. Einstein's system will be 
umply realized. We have tried to do our part toward 
this consummation by making the conditions as liberal 
We leave the issue in the hands of the 


us possible 


competitors, 


The Water Power Bill 


WW the President of the water power 


HE signing 
bill is the first step toward the development 
of the abundant natural water power of the 
United States. It would not be easy to find a great 
national enterprise of a physical character, which has 
heen made the subject of more painstaking considera- 
tion, and the bill as now signed represents the experi- 
ence and considered judgment of some of the best 


minds in the country Particularly gratifying is the 
fact that the liw will harmonize hitherto conflicting 


while it 


elements; for irefully protects the inter- 


ests of the people of the country at large, its terms 
ire sufficiently liberal to attract the large amount of 
capital which will be necessary to render our natural 
water powers available for industry and commerce. 
Under the new law, all water powers over which the 
jurisdiction will he 


United States Government has 


controlled by a Water Power Commission, composed 
of the Secretaries of War, Agriculture and the Interior. 
Licenses for the development of power will run for 
fifty years. The amount which the licensee must pay 
for the use of the water power is fixed by the Com- 
mission, and the price to be paid by the consumer is 
fixed jointly by the Commission and the State Commis- 
sion, or, in causes where a local agency does not exist, 
by the Federal Commission 

When the license expires, the United States has the 
right to take over and operate the property upon the 
which shall not exceed the 


myment of anh umount 
prity 


original cost Licenses issued to private or corporate 
applicants will be subject to annual charges, fixed by 
the Commission for the following PUrposes ¢ first, cov- 
ering the cost of the administration of the Act; second, 
recompensing the United States for the use of its 
lands; third, absorbing any excess profits that may be 
earned by the licensees, One-half of the charges col- 
lected on account of public lands is to be paid into the 
Reclamation Fund, three-eighths to the States and one- 
eighth into the United States Treasury. 

Of the charges collected on account of licenses on 
navigable rivers, one-half is to be reserved as a 
special fund to be spent by the Secretary of War in 
the maintenance of locks and for the construction of 
head-water improvements on navigable rivers. The 
remaining half is to be paid into the Treasury. 

We recently dwelt in these columns upon the great 
economic advantages of the electrification of our rail- 
road systems, a large proportion of whose freight con- 
sists of coal which is hauled for the operation of their 
steum locomotives. By removing the hindrances to 
water power development, the water power bill will 
bringing about the 


prove a most active agent in 


electrification of our railroads, to say nothing of a 
greatly increased substitution of central electric power 
stations, with long distance transmission, for many 
widely 


of the unrelated and scattered steampower 


plants, big and little, as they exist today. 
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The Era of the Eighteen-Inch Gun 
LTHOUGH there is not as yet an 18-inch gun 
afloat in our Navy, there is reason to believe 
that already the adoption of the eighteen-ingy 

sun is contemplated by the Bureau of Ordnance, If 


s 


, We shall probably have a renewal of the old cop. 
troversy between the advocates of great volume as 


ugauinst great weight of fire, such as more than once 


has stirred up no little tempest on the calm waters of 
bureaucratic procedure and found an echo in the out. 
side civilian world. 

The contention that the discharge of a large volume 
of projectiles of moderate weight is more effeetiye 
than that of a smaller number of much greater Weight 
und power, is as old as the history of the rifled gun. 
The question was hotly debated when we moved up 
from the twelve-inch to the fourteen-inch gun, and 
ugain when we discarded the fourteen-inch for the giy. 
teen-inch gun; and it is certain that, if the tests 
of the new naval eighteen-inch gun should be satis. 
fuctory, the question will once more be threshed out 
along the old lines. 

If the eighteen-inch gun should be adopted, it will 
probably be placed on some of our new 43,000-ton bat- 
tleships. As designed, they were to carry twelve 50- 
caliber sixteen-inch guns, which means that on the 
sume displicement and with the same speed, fuel sup- 
plies and general accommodations, they will be able to 
mount only eight eighteen-inch guns, particularly if 
the new pieces are to be of 50-caliber length. Many 
people will be surprised that a reduction of fifty per 
cent in the number of guns should be necessary when 
the caliber is increased only about twelve per cent, 
but this is because the weights of guns and _ projec- 
tiles increase approximately as the cube of the diam- 
eter. This applies not merely to the rifle itself, but it 
affects also the weight of the mount and the loading 
mechanism, the total weight of projectiles in the maga- 
zittes, and so forth, 

In favor of an eighteen-inch gun are the following 
points : The gun is more accurate: its range and 
energy ure much greater; the bursting charge also is 
“vreautly increased, and therefore the destructive effect, 
When penetration of armor has been effected, is far 
ereutel 

The disadvantages are that not only is the number 
of shells delivered in a single salvo thirty per cent less 
for the eight-gun battery, but because of the greater 
Weight both of gun and ammunition, the rate of fire 
is slowed down, so that the total number of projectiles 
delivered in a given time against the enemy is consid- 
erably over thirty per cent less than that delivered from 
the twelve-gun ship. 

Now, bearing in mind the common saying aboard 
ship that it is the shells which hit that count, it can 
be seen that there is over a fifty per cent better chance 
of landing on the enemy with a twelve-gun “Indiana” 
than there would be with an eight-gun “Massachusetts.” 
The sixteen-inch shell weighs 2,100 pounds, and if we 
aim at the highest velocities and make our eighteen- 


inch gun fifty calibers in length, the weight of its pro , 


jectile will probably be about 3,000 pounds, a_ fifty 
per cent increase in weight which must necessarily 
The only eighteet- 
which — the 
British built for the 32-knot cruiser “Furious,” but 
used in 


slow down the speed of handling. 
inch gun afloat is the big fellow 
monitor and 
the bombardment of Zeebrugge. With a view to extend- 
ing the life of the gun, the British used a heavy pre 
jectile weighing 3,600 pounds and having a moderate 


subsequently mounted on a 


velocity 

Despatches from Washington state that 18-inch gums 
are to be used on two of the new battle-cruisers. If 
one turret and a pair of guns would have to be dropped, 
leaving these ships with six eighteen-inch guns in tWe 
gun turrets, which would be an arrangement similar @ 
that on the battle-cruisers “Repulse” and “Renown,” 
which mount six fifteen-inch guns in three turrets. 

If the eighteen-inch gun is to be adopted because of 
its superior range, it will be possible to utilize it #! 
the longest ranges only in combination with airplane 
spotting and to make sure of spotting from a point above 
the enemy's ships, it is necessary that the attacking 
ship be accompanied by a fleet of fighting machines, 
sufficiently powerful to insure apsolute superiority in 


the air 
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Electricity 


An Electric Atomizer. There has recently been 
placed on the market an electric atomizer which is 
suitable for use in hospitals, schools, sickrooms, and 
in a variety of other places. It is suitable for sweeten- 
ing cellars or ice boxes when formaldehyde is added 
to the water in the atomizer. The atomizer consists 
ef a small brass bowl which contains a heating ele- 
ment imbedded in insulating material. The apparatus 
is mounted on a wooden base and is supplied with a 
cord and suitable attachment plug. In use, the bowl is 
filled with water and a few drops of perfume or disin 
fectant are added us desired. The boiling of the water 
drives off the liquid in the form of vapor, thus humidi 


fying, perfuming er disinfecting the room. 


Hydroelectric Development in Texas. — More 
than $4,000,000 is to be expended in the construction 


of a hydroelectric plant which is under way near 


Eastland, Texas. Preliminary work upon the project is 


well advanced. It consists of the construction of a 


dam across the Leon River about four 
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Science 


The British Association for the Advancement of 
Science will hold its next meeting at Cardiff on Au- 
gust 24-28 next, under the presidency of Prof. W. A. 
Herdman, of Liverpool University. The inaugural ad- 
dress of the president will comprise a general survey of 
detailed discussion of 


oceanography and a certain 


problems, especially relating to sea fisheries. 


U. S. Government Maps.—At a conference held in 
Washington last September by representatives of four- 
teen map-making organizations of the Federal Govern- 
ment and ten national scientific and engineering so- 
cieties, several recommendations were made concerning 
future work of this character by the Government. It 
is proposed to appoint a permanent Board of Surveys 
and Maps to act as an advisory body, and to establish 
a central information office concerning mapping, prefer- 
ably in the Geological Survey. Several other sugges- 
tions were made looking to codrdination of work, but 
the conference reached the conclusion “that there is 


Aeronautics 


For Our Aviation Service. 
OOO.000 for army 


Appropriation of $60,- 
aviation in 1921 has been 
mended to the House Military 
General Charles T. 


recom 
Committee by Major 
Menoher, Director of Air Service, 
$23,714,000 to be used for production and purchase of 
airplanes and $750,000. for 


balloons, airships and 


lighter-than-air machines in general 


Aerial Licenses. 
pilots and 


-The proper licensing of craft and 
airdromes is the first essential and has 
been adopted in all the allied countries, so there wilt 
be plenty of sound precedent to work upon Legisin 
tion making illegal low flying and stunting and the drop 
ping of 


advertising pamphlets must be put through 


without delay. Rules of the air roads, of entry and 
exit from airdromes, of lighting, et cetera, must alse 
come up for consideration. The international air laws 


laid down at the Paris convention are practically 
drawn from the flying laws originally made for Greut 
Britain and which were adopted by the nations who 


signed the agreement American air con 





miles south of Eastland which, when fin- 





ished, will impound more than 600,000,000 
gallons of water and serve as the source 
of the initial power for generating elec 
tricity that is to be distributed through- 
out that part of Texas by means of trans- 1 
mission lines. One of the 
poses of the company building this power 
nlant is to furnish electric 
drilling and pumping oil Wells in the Cen 
tral-West Texas fields. It will also pro 
vide industries and towns with electrical 


energy. 


chief pur- 2. 


power for 3. 


CONDITIONS FOR THE $5,000 PRIZE 


ESSAY CONTEST 


No essay shall be longer than 3,000 words 


ditions differ very slightly 


from those of 


other countries, and the international 


model will be found very comprehensive 
Ford's Aviation Activities. The 
hews that the Ford Motor Company pro 


poses to build airplanes is not startling 


All essays must be in English, and written as simply, lucidly and It has been announced many times. But 


non-technically as possible 
Each essay must be typewritten, and identified with a pseudonym. 
The essay shall bear a title and the author's pseudonym only, and must 
be enclosed in a plain sealed envelope likewise bearing this pseudonym 
In the same package with the essay must be sent a secoad plain sealed 
envelope, also labelled with the pseudonym, and containing a statement 
of the name and address of the contestant, the pseudonym used, and the 


the powers of the new Ford Company 


permit it to manufacture aircraft In 
this connection, it is perhaps worth men 
tioning that the Ford Company recently 
purchased in England the entire outrit and 


works of one of the largest airplane pro 


Long Distance Transmission Lines. title of the essay. It is necessary to follow these instructions implicitly, ducers in Great Britain The airplane 
According to a French engineer writ in order to guard against confusion in opening the envelopes and assigning has not yet reached that state of scien 
ing in Revue generale de UBlectricite, the pseudonyms to their proprietors, especially in view of the p ssibility tific perfection which permits of its be 
distances of 400 to 500) miles can be that two of the contestants may employ the same pseudonym The ing automatically thrown together by the 
spanned with a transmission line by) envelopes should be sent in a single package to the Einstein Prize Essay mass production method. If, on the other 


making use of the so-called) “quarter- 


i 


wave” construction. Such a line has the 


usual two conductors for single phase 
and three for three-phase, but frequency, 
capacity and inductance have such val 
ues that ut no load the line is in reso 
nance. The current must be maintained 
nearly constant at the generating end, 
and constant voltage will be received at 
the other, with reasonable regulation, ef 


ficiency and conductor cost. 


A Rotating Arc 
inventor has recently 


Lamp. A French 

worked out a re 
lating are lamp in order to approximate 
us Closely as possible the theoretical 
point source of light, fully utilized and 
automatically maintained. His are lamp 
uses a cored carbon rod of much the or- 
inary type as positive electrode, which 
provides the luminous crater. The non- 


luminous negative electrode is a metallic 





5. 


Ss. 


Editor, ScreENTIFIC AMERICAN, 233 Broadway, New York 


All essays must be in the office of the Screntiei 


November Ist, 1920. 


The Editor of the ScientrFic 


AMERICAN by 


AMERICAN will retain the 
sealed envelopes containing the competitors’ names and addresses, which 
will not be opened until the competitive essays have been passed upon 
and the winning essay selected. 

6. As soon as the judges have selected the winning essay, they will 
notify the Editor, who will open the envelope bearing the proper pseu- 
donym and revealing the competitor's true name 
at once be notified that he has won, and his essay will be published in an 
early issue of the ScrenTIFIC AMERICAN. 

7. There shall be but one prize, of FIVE THOUSAND DOLLARS, 
to go to the author of the best essay submitted; but the right is reserved 
to divide the prize between two contestants if in the opinion of the judges Is it not time that all aireraft were f 
the best two essays are of equal merit 
The Screntiric AMERICAN reserves the right to publish in its 
columns, or in those of the Screntiric AMerRtcAN Monrtavy, or in book 
form, any of the essays which may be deemed worthy of this 
from such rights, the essays shall remain the 
but no manuscripts can be returned 

9. The number and personnel of the Committee of Judges will be that if you want public money for prome 
announced in an early issue. 


The competitor will to 


properties of their authors; 


hand, Mr 
all-metal 


Ford were uble to prod we gn 


plane for, Jet us say, $1250 


and = produce them in large numbers 


small 
scientifically, the boom in aerial “flivvers” 
would probably be great. However, with 
the force at his command and the inter 
ests he controls, Mr. Ford would be doing 
uw real service to humanity in general, and 
America in particular if he were able 
to produce rigid airships by muss pro- 


duction 


Why Not Tanks? 


itted 


Fireproof 


with fireproof tanks in this 


Would it not be 


gusoline 


country 7 rendering the 


A greatest possible service to aviation to in 
Aside : ; 
sist upon their use? Our air authorities 


uppear to be strangely blind to the fuct 











ring surrounding und presenting its in- 








her edge toward the crater; the ring is 
tooled by circulating water or spirit. By the action 
of the magnetic field of a coil the are between the crater 
and the inner edge of the ring is caused to rotate at 
500 to 3,000 revolutions per minute. The rotation is 
oo rapid to be distinguished by the eye, and the are 
only appears as a highly incandescent spot surrounded 
by a bluish halo, 
away 


Only the positive electrode burns 
and need be moved: this regulation is controlled 
'y the dilation of a metal strip, and is independent of 
the are current and voltuge 

French World-Wide Radio Scheme. 


ing 
ing 


There is be- 
discussed in France a scheme for embracing the 
whole globe With stations erected wholly on French 
territory, To overcome difficulties due to atmospherics, 
experts believe that it will be necessury to use at least 
100 kilowatts and to employ antennze at least 1,500 
feet in height. The network of stations proposed 
‘would comprise the stations at Tahiti, New Caledonia, 
Indo-China, Djibouti, and France, The center of the net 
Work is in France, and comprises three stations able 
0 communicate 
States, ( 


with (1) the United 
West Africa. 


respectively 
2) Martinique and Brazil, (3) 


affecting 
It is esti 
mated that the work of primary control, which is in the 


little actual duplication of effort materially 
the progress of mapping the United States.” 


hands of the Coast and Geodetic Survey, can be com- 
pleted by 1953 at a cost of $6,805,000, and that the 
topographic map, Which is in charge of the Geological 
Survey, can be 
$40,490,000 


completed within the same period for 


(including coéperative appropriations by 


siates). 


The Latest Bull.—Thut ua little knowledge is a dan- 
verous thing is made again clear by a reporter for a 
New York daily who was given the assignment of 
writing a couple of columns about Einstein, when this 
topic was. still 


new, back in December The briah 


young man went along swimmingly for a while, giving 


au very intelligible aceount of the predicted deviation 
of light passing neur the sun, and the manner of mak 
ing observations for this deviation during total eclipse 
Then he went on to state that the Einstein doctrine 
was remarkably borne out, since not alone was the 
expected deviation observed, but Einstein was found 


to have accurately predicted its time—1% seconds! 


tion of flying, it is necessary to obtain 
public belief and confidence in the re 
sources of the air In filving, as in all 
other forms of transport, fire is the imost 
terrible — risk. It very rarely occurs except n 
un crash or a bad landing If the gasoline 


tank is of the ordinary kind that bursts upon hitting 


the ground, fire is almost certain. But the air an 


} 


thorities know that there are fireproof tanks which 


have proved sound after most exhaustive tests—so 


much so that machines 


All civil 


practically all British were 
fitted with them at the close of hostilities 


machines should be fitted with them at once 


A Flying Academy.—When the American fiving 


service really gets into going order, serious considera 


tion will have to be given to the establishment of an 
academy similar in type and standing to the military 
und naval colleges at West Point and at Annapolis 


Since it is certain that in a few years’ time the flying 


service will be of equal importance if not of more 


than the other services, an air eollege 


inportance 
from which men may be commissioned direct inte the 
service after strenuous tests will become a necessity 
The practical interest already taken in aviation by 
the big educational institutions promises well for the 


future. 
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The Twentieth-Century Lumber-Jack 
Some of the Machines and Methods Which Were Not at the Disposal of His Grandfather 


ne of the old lines o 
ne the highly modern one 
dergone arious changes, so tha 
ve preset certain leadin 
le probabl astonish the old 
1 me ew the happenings fron 
| ¢ ld fell would doubtle 
il cll the vreut rdvance 
! hand-tools are 
) irt These 
r} ‘ it iw ha 
inties of the axé ut the latte 
‘ ‘ ree are felled with the 
nh ili ‘ SS Sil ul 
‘ ixiliary it will | 
lé l thet ms Uppu;re 
we I en n ‘ ral eli 
ta ‘ ead mer | 
I't lifl ty id 
el son much upe 
" i ‘ i ial felling tine 
t l The tree U stand 
a erg! \ rout re 
" leralble road and 
bn lieu cess for a mechanical 
‘ t e it The axe, 
\ herever the men can 
¢ o doubt, for their 
e | modern logging 
ting ‘ from the place 
elled the principal avenues by 
rie the mill Here the 
ge ust Instead of drag 
2 skidways or the like, 
‘i ill nd rried along cleat 
! even topography But while 
ed part of he transportation 
lerstood as meaning that the 
‘ our eT displaced By 
! ons oma of them 
so eas to install and 


lonkey engine 


Lumbering with modern machinery in American forests 


he installed at all 


ill, the waterway is still 
Washington the South 
erous logging areas where 
nvenient stream New 
uny means, generally 

ms of the United States 
r siderable evidence 

‘ oO rauctor, this 
manv 


loading spruce logs On to flat cars 


By ie 2 Springer 








UMBER! That is the question of the hour 

4 and a grave one. For decades these United 
States enjoyed the finest and most expansive 
forests to be found in any part of the world; and 
that very abundance made us careless with regard 
to our lumber industry. We kept on cutting trees 
with little thought about the future. Our reforesta- 
tion plans were on too small a scale. And the in- 
evitable has come to pass: we are facing an early 
lumber famine, unless drastic measures are put 
into execution at once. This article deals with 
th: improved methods of logging. Another 
article will deal with the lumber shortage. Still 
others will appear from time to time bearing on the 
lumber industry. -Tur Eprtor. 
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A typical lumbering scene from Washington, with 
donkey engine and cableways 





using a “‘gin pole 


The felling of any tree is an interesting operation, 
rhis is pre-eminently the case when the tree happeng 
to be a giant of the Pacific coast—a big sugar-wood 
spruce, Douglas fir or redwood. A great notch is 
made on the side of the tree selected as looking more 
or less directly in the direction desired for the fal}. 
It is placed a little above the swelling due to the 
This notch may be wedge-shaped, with the two 
surfaces at an angle of about 45 degrees and the under 
surface horizontal. The notch has two possible fune. 
One is to direct the fall and the other is to 
prevent bad splitting of the bole. Sometimes the tree 
naturally leans in the direction of fall. But at other 
times this is not at all the case. A smaller notch than 
the size ordinarily used is then employed (unless the 
uxe is to finish the job), contrary to what one might 
The reason centers on the use of wedges. 
These are used with more effect, it seems, when the 
notch is comparatively small. The actual felling of the 
iree is effected from the side opposite to the noteh. 
Where the old method of doing the felling with the 
uxe is to be employed, the notch on the opposite side 
is to anticipate this use’and to be made very deep in 
‘onsequence. In fact the cuts penetrate past the center 
of the hole. Here is a marked distinction between 
he older and the newer practises. With the latter, the 
felling is with the cross-cut saw and wedges. 
The notch on the side on which the tree is to fall is 
sreatly reduced in depth, the penetration being often 


reots., 


tions, 


expect, 


done 


less than half a radius. This means a very great 
reduction in the amount of wood that has to be re- 
moved from the notch. On the opposite side all the 


work is done by the axe and the wedges. Work with 
the axe is, for the whole job, enormously cut down as 
comnpared with felling by the axe. Even in the mat 
ter of the notch the horizontal cut may be made with 
the cross-cut saw, the axe being used for the slant- 
ing cut only. While the inclined cut is ordinarily 
made above the horizontal one, this is not at all neces- 
sury. Thus, it very desirable to save as 
much of the Under this condition 
the slanting cut with the axe may be made underneath. 
The reader who has carefully followed the foregoing 
will have no trouble, perhaps, in seeing that the axe 
small part in the cutting 
creat trees of the forest. Its duty may 
to a slanting cut reaching in less than 


muy be 


bole as possible. 


is coming to take only a 
down of the 
be confined only 
half a radius. 


Assuming that a small notch has been made with a 


view to felling by saw and wedge, the saw is started 
on the opposite side of the bole a few inches higher up 
than the horizontal surface of the notch. 


The saw is 
After a while it will have 
As it goes on into the body 
after a little become usable. 


horizontally. 
buried itself. 
will 


operated 
completely 
of the bole, wedges 


Continued on page 48) 





2. The butt end of a good-sized spruce immediately after felling. 3. b 
forests which will have to be carefully conserved from now on to avoid a lumber famine 


Tractor taking out a big log 
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1. The old familiar navy-type anchor is still being made, chiefly for pleasure yachts and sailing vessels. 2. The “dropping test’’ on the head of the modern stockless anchor § The moder 
stockless anchor 1. Testing the anchor on land to determine its behavior on the ocean bottom 


Old and new types of anchors and how they are tested to determine their fitness for sea duty 


Is the Anchor Safe? 
By Paul Harnden 


‘ow ship's anchor, from the standpoint of safety, is 
a very important 
anchor is accepted for any of 


piece of equipment. Before an 
our great 


sels it must pass severe tests and a rigid examination 


sea-poing 


ves- 


both by the manufacturer and by Lloyd's and the 
American Bureau of Shipping 

Since most of our anchors are of cust steel, the de- 
signer must be careful that all junetions of metal 


are of uniform thickness, to avoid cooling strains in 
the metal. The modern stockless anchor consists of 
only two principal parts, a shank and a head. The 


head is movable on the shank and has two wide spoon- 
shaped flukes, which are 
Since the head 
thoroughly 
After the head has been cast and annealed it is 
au “dropping test.” It is lifted 
the ground by a crane and dropped on two solid pieces 
of iron. guard the 
anchor is dropped to the bottom at sea. It sometimes 
happens that the two when it is 
dropped on “hard” or All parts of the 
anchor are carefully inspected before assembly, even to 
the pins which lock the parts together. After complete 


depended upon for gripping 


power, must hear most of the strain 


it is most tested 


yiven 


ubout ten feet above 


This is to auguinst fracture when 


anchor is broken in 


rock bottom 


assembly the anchor is given a final “pulling test.” 
In this test the flukes are dropped into a depression 
in the floor, a chain is attached and a_ hydraulic 


machine delivers a measured pull several times greater 


inanufacture have been overcome, however, and a large 
part of the anchor chain 
marine is of cast steel, 


our new merchant 
Its makers subject this chain 
to a more severe test than is required of forged chain 
and it is claimed the cast chain is much stronger. 
The chain is subject to a pulling test, as is the anchor 
before final acceptance. 


used on 


Electrification in Europe 
fg electrification of the German-Austrian West 
Railroad, according to the statement of the Under 
of State, Dr 


Secretary Ellenbogen, will be possible in 


about three years. This will mean a saving of about 
three million tons of coal. The stretch in Voralberg 
will derive power from the Liina Sea, wiile that from 


Worgl to Arlberg will be fed with electricity gener 
uted in the Achen Sea; the improvemen. of electrical 
stations in Salzburg and Karpun will furnish power 
for the section from Salzburg to Worgl and Salzburg 
to Linz: that from Linz to Vienna will receive elec 
tricity through the harnessing of several different 
sources of water power 

There has been created in Warsaw, to study the 
electrification of the main railroads in Poland, a com- 


to collect data concern- 
Poland, electric rail 
undertakings in 


inission whose duty it shall be 
ing present 


and 


locomotives in 
electrical 
countries, data concerning the advantages arising from 


steam 


roads larger foreign 


electric railroads, under what conditions they work 
und the reason for their introduction. The commis- 
sion shall render an opinion, on the basis of this ma 
terial, whether and to how great an extent the rail 


roads of Poland should be electrified 








than the anchor will ever have to resist in actual 
use. If the anchor is found flawless after this test it is 
passed, ready for use at seu. 
Manufacturers have devised other tests 
for their products, some of which are 
even more severe. One test, by which it 
was attempted to show just how the 
anchor acts on the sea bottom, is shown | 
here. | 
The assembled anchor was dropped ia 
distance of twenty feet onto hard slag 
and then was dragged along frozen 
ground (hard bottom) for a distance of 
twenty-five feet. Here the flukes found 
a soft spot and “dug in,’ with the re 


sult that continued power applied by the 
pulling engine caused the anchor to lift 


bodily between four and five tons of 
frozen earth 
The largest “stock anchor’ made is 


the 10,000 pound size, shown in the pho 
fograph. The largest however, 
require anchors three times this size, and 
these must be “made to order.” 

It is interesting to that the old 
familiar navy-type of anchor is still be 
ing made. It is used 
ure yachts and sailing 
alds a picturesque touch. 

The manufacture ef anchor chain is of 
no less importance than the making of 
the anchor, because the anchor would be 
Worthless without a chain. Until 
the last two years all anchor chain was 


vessels, 


note 


chiefly on pleas 


vessels, where it 


rood 





| ee 
te 


hearth and heating furnace work has been recen 


Houncet 


the first installation in a steel plant in Cons 


Pa., wl 
teen m 


heen demonstrated, 


sition, 





Handling the Heating-Furnace Doors 
By Jules Gaudel 
ELOPMENT of a_ fool-proot 


m for raising and lowering heavy 


automat 


1 by a large machinery firm of Chik 


lich has been in continuous operation 


this 
always go up to the pre 


onths Doors operated by method 


doors oi 


hohocke 





for four 


and always go down to the proper position, m 








forged and it was considered impossible 
to cast it successfully, Difficulties of 


hearth and heating furnaces 


matter what their weight may be 

Five hoists with an automatic release are used. © 
euch hoist is mounted a pair of chain sheaves veher 
io a worm wheel shaft between two flanges, whic! 
are pinned to the shaft and supplied with fiber fr 
surfaces on the sides toward the sheaves Ihe or 
Wheel is driven by a worm mounted on the shaft of 
reversible motor, the worm and wheel being enclose: 
in suitable housing. 

To raise the furnace door the motor is started 
direction which will pull down on the left-hand ch 
As long as the counterweight continues its pull he 
sheaves squeeze out against the flanges, and are thereb 
driven in the direction which will wind up the let 
hand chain, and thus lift the door 

The right-hand sheave has a fixed stop on ' 
riphery, so located that it will come in contact witl 
stop on the bottom casting when the furnace door ha 
reached its proper height With the motion of r 
right-hand sheave arrested by this stop. the shaft 
cunnot rotate the left-hand sheave farther because the 

squeeze between the sheaves and frictis 
flanges are relieved There is no oppor 
lunity, therefore, for overwindirs nad 
through carelessness the currer n 
shut off promptly, the shaft with it 
anges will simply continue 
in a sliding frictional contact » 
sheaves, but without the mower 
und rotate them further 

For lowering the doors 
of the motor is reversed id pra 
the same process repeated, except t] 
this cuse the power Of the motor i at 
io lift the counterweight, wh tive 
from the weight of the door “1 
keep the sheuves squeezed apart ag " 
the friction flanges until 
left-hand sheave engage ~ 
n the bottom custing ima pre ‘ 
Winding of the unterweigh 

he sume muannet = «le rited 

he other sheave 

rhe stop features do awa 
omatic eleetri switeh i ‘ 
h ive proved sO oublesome 
of hoist, as well as for skiy 
they secure an exact stop 
hoists without nvolving i fr 
human carelessness or comp!) ited 
trical equipment Simple 
mechanism controls the device he | 
tery of hoisting motars s well a 
arrangement of the equipment show 


Hoisting mechanism now employed for raising and lowering doors of open 


in the accompanying illus 


— 
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Turning the Wheels of a Century Hence—II 
Water Power—Some of the A-B-C’s That Govern Its Existence and Development 


By C. H. Claudy 











| rue ft ‘ inifestatio I Is Suppose u river with a great water-fall, let plant not engaged in producing power which is sold, 
0 ‘ lize that power our ssauy of a hundred feet. During ten months of the year These expenses are less in the case of water power 
ls ld d ut there are certain e Water coming over is sufficient for the power be than steam power, for this reason: un idle Wwiler-power 

nd « ole ‘ s which preven x developed. During two months the natural flow is plant (idle during a part of the day) means no fuel 

{ me onsider one ninished to such an extent that artificial storage expense. An idle steam-plant must still keep up steam 

paorwe vhich is bust make up the deticit. This situation the engineer in boilers, and while fires may be banked and some 

re j fixed re 0 elwee ead” (which eets by the creation of a storage lake of sufficient coal saved, nevertheless steam pressure and heat must 

‘ fre h the water falls) size to hold enough water to keep the power-flow con he wasted if the load is to be picked up promptly when 

I levelop the stunt during the slick months it occurs during the next peak-load hour. Again, there- 

‘ © he the le he quantity Now let us suppose another river with a fall of fore, those low heads which require steam plants as 

to deve “ ‘ ‘ e less the height enty feet Roughly, there must be five wheels on aids in time of low water, are much less economics] 

In thea then, if s falls to develop the same power which one wheel developments of “white coal” than are the high-head 

finite evelops with the greater fall. If this river is slack streams where the water storage can be sufficient to 

vel ‘ nted out of for two months its storage reservoir must be five times take care of seasonal fluctuations of water supply. 

j ore many Sra wheels, < lurge us that of the smaller river with the greater All these considerations have been put forward that 

: ‘ ! be oved by the small power of so f But a lake five times that size may be utterly im there nay be wa real understanding of the great difficulty 
il i’ , e 4 do nothing of the possible of construction in the basin behind the falls of making any genuine estimate of the maximum possi- 

ihe iu would be too tremendously ey fo make this the plainer, consider the Great Falls o ble water-power development in the United States. 

el ‘ vrent iw Potomac eighteen miles north of Washington, D.C There are those proponents of water-power develop 

fore fi ‘ er ‘ es not indicate a powel Here is unquestionably a great water power going ment who contend that the amount of undeveloped 

4 vhict | ‘ ke that power availa o Waste, Which could develop in times of normal flow Waiter power within our borders is far greater than 
} > flicien height to turn, nore than enough power to light the streets and the elgineers will admit. And from the standpoint of 

iv. a eel w h will give o power which omes of the capital city, run its plants and its ele possibility they are perhaps right. jut when an engi- 

re extn e tl he sume installation and tors, turn its wheels and propel its street cars heer estimates undeveloped water power he does not 

hd y e through the use of fuel But the Potomac comes down through a narrow gorge cousider the possibilities but the economic probabilities, 

e ure lene : here this condition o« or rocky valley Phere is ne place available to make Such an engineer would doubtless call the Great Falls 

ers Where it can be cre lake of sufficient size to hold water enough to tide of the Potomac an undeveloped water power, but 

fei Is | oOo meu ill matural loca ver such a plant at times of slack water. The vari: would not call “Little Falls” close to the city a wate: 

—_ omic le ' ecuuse of the fact that on between the normal flow and the low water is power at all. True, it could be made into a dam and 

rj ' ‘ enous he market for power ery large, and between fleod water und low water supply power, but the head would be so small, the 
«nn he greatest water powers the world is in enormous, A plant calculated upon normal tlow would stor: practically so little, that it wouldn't be nearly 

u j Ise the e ut the require a storage reservoir much larger than the ter so economical as burning anthracite, let alone bitumi- 

hh ele ; ime I ‘ ‘ ‘ ‘ we ( ti mitke it rain mikes puossibole Therefore te nike al power le Hous conl 

~ , nt ty sport | Remembering that distance from availa- 

. ‘ thing vhich enn Ie ble market, difference between high and 

eked terre ind used in the low water, differences in demand, amonnt 

\ " ow ¢ tics nu anf - ; ssibili ° amm « . : 

‘ hs ee lan seat ciel te te HE first article of this series endeavored to make plain that, outside sn Sennen eae ana ae 
le art ' ? nm tne of the fuels, the only power resource which is available with present- stream inte a power station, conaiial 

(the phruse e] nut day knowledge and present day methods and present-day economic some statistics which have been gathered 

the simile) ile conditions is that of gravity, made manifest and usefu! through falling regarding water power in this country. 

1 of cond brougl vater. We have not yet found an economical way of harnessing tide- The Geological Survey estimates, as of 

and under control at a powe! power, sun-power, earth heat, atmospheric electricity, earth rotation, atomic January, 1920, that there is produced in 

am he made luble to do werk the United States an average of 1,200,000,- 


or molecular power. We have found methods of harnessing water power. 


























=  & Catance of tun ha But while the water-wheel is ancient and its development great, it does nut 000 kilowatt hours of electricity by wate 
i fiftw milk vena ‘ littl ; ; ‘ : power and an average of  1,S00,000,000 
necessarily follow that wherever there is falling water there is power. Some s aaiate Tonia cil alaiieiae tas nak 
aged “ s " ai of the reasons for this statement, with a discussion of how we may tell where ‘lee al mines ae diane power pro- 
electric pow: a im thes we have water power and how much water power we have, constitute Mr. duced, therefore, about forty per cent is 
opper. Copper e only metal Claudy's theme in the present discussion. In the final number of the series water power and the balance fuel power. 
of ficient strength, and suf he will pass to a consideration of what we have to do to make this power These figures are for consumption in pub- 
t electricity, te available. —Tue Eprror. lic utilities, and do not include power for 
to use ft 1 long power line manufacturing or in private plants for 
‘ ‘ soo Che farther away the light and power otherwise used. 7 
ek ity, the greater the vol The available horse-power which could 
t be te ree ‘ rrent through the long velopment at Great Falls a practical matter, a steam he developed by the use of water has been estimated 
‘ rhe grente thie tuge the better must plant would have to be installed to take up the load ut nearly twenty-eight million as a minimum and 
he insulation if e current is not to leak away when the water power failed. ‘This expedient is very about fifty-four million as a maximum, Such figures 
ery lo line tmenns vel ostly installation common, but of course means increased expense, a ure not inclusive of any possibilities of storage by 
Moreover, the longer ‘ ne the greater the drop in large overhead and maintenance, a coal pile con huge reservoirs but merely take into account the de 
und the conn prorlt where the differ stantly on hand, additional insurance, increased labor, velopment of existing natural power, or the construc- 
etween pows developed and power delivered ll of which factors enter into the cost of the water tion of economical artificial powers (dams for power 
er than the e a of water power over coal power or navigation purposes). 
‘ Hience the geos phical locution of natural There is a yvreat und fundamental difference between But us we have seen above, it is not feasible to set a ° 
limiting facter to the economic possibilities factory producing power and a factory producing maximum limit because no one knows what the possi- 
TD Le frequent uzed aut the fact that buby carriages or refrigerators or machine tools or lo bilities may be when demand becomes acute. The 
er frequer flow near big cities. His  comotives or pianos. There is a fluctuating demand for maximum figure may be less and is probably mere than 
truly that e natural power-site is too nanufactured commodities In the case of refriger- that indicated. In making its calculations the Survey : 
d ' nove And industry itors, for instance, spring und summer see a de states that in determining the minimum horse-power ; 
ed ine ‘ ‘ nue te ove to points mand, fall and winter a falling off in demand. If the minimum flow for the lowest two consecutive seven- 
re rere I eems unquestionable to he factory wus built to the size of the spring and day periods in each year was determined, and the 
ds that the gre é omic development of summer demand it would be too large in fall and mean of these values for the period was taken us the 
lies on the west rather than the eastern winter If built to the size of fall and winter de- minimum flow. The maximum was determined on the 
his count bre « it is the western coast mand it would be too small for the spring and summer assumption that wheels may be installed up to an 
the greater water-power possiblities and be demand. So it is built with a capacity between the amount of flow that can be assured during six months 
ext t wil! naturally send power users two. In fall and winter it makes more refrigerators of the year. The estimates assume power measured 
‘ Lowe rhis, o ourse, is predicated than it cun sell, in spring and summer it makes less on the turbine shaft with 75 per cent wheel efficiency. j 
thie ht that we never are to learn how to than it can sell. The cold weather surplus becomes No estimates based on the possibilities of storage 
power long distances or how to “store” If ie balance wheel against the warm-weather demand. have ever been made which were in any way re 
| eu is ral falls are economic from a But a factory for power has «a demand which fluctu liable. Of this problem the Commissioner of Corpo- 
ent standp There is a limitation in tes not by seasons but by hours, and has no way of rations said in a report on water power, “The difficul- ’ 
sof the greatest concern to water power storing its power production during the minimum load ties of estimating the possible power development of 
yen engines his limitation is concerned hours It must, then, be built to supply its greatest i stream multiplies when an attempt is made to 
he flow of the water s maximum and its mini demand, and always have idle units during times of | estimate the supplemental reserve force that can be 
We hav lewmrne how to take eare of flood lesser demand. This increases the cost in two ways: put into it by storage. Not even the authors of such 
‘ {1 we know he to provide against the time in the first place by the extra investment, which part estimates have yet ventured to publish them in detail; 
vater: but it one thing to know how to do a of the time does not earn dividends; and second, by they have generally confined themselves to a total for 
nd quite nother to do it the deterioration as well as the running expense of the (Continued on page 50) 
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Measuring Steam 


Methods and Instruments for Determining What the Power Plant Is Doing 


T is only within a comparatively few years that en- 
gineers have interested themselves in the metering 
of steam, but the attention now devoted to the effi- 
ciency of operation of industrial plants has created a 
demand for apparatus which will provide definite in- 
formation as to the quantity of steam flowing through 
a pipe. The question of steam measurement first came 
into prominence in connection with tests of steam- 
engine efficiency, and the general practise was to con- 
dense the steam and to meusure or weigh the resulting 
witer. The measurement of steam—as steam—is a 
different matier altogether, and a far more difficult one. 
The most obvious field for steam measurement is 
when steam is sold to an outside purchaser, or sup- 
plied to some department of a factory which has to 
keep separate costs, The power-plant, as the producers, 
ure not concerned with the efficiency with which such 
steum may be used, but have to be paid for what they 
supply. On the other hand, the consumers of steam 
may rightly demand that they should be charged for 
steum only and not for water of condensation entrained 
with the steam. Again, in these days of large boiler 
plants, the engineer in charge should know how much 
steam each boiler, or at least each battery of boilers, 
produces in order to have a check upon their evapora- 
tive efliciency as affected by the kind of coal burnt, 
the method of firing, or the condition of the boilers, 
Individual Water-meters on the feed lines of each 
boiler, even when fitted as they very rarely are, do not 
adequately meet the case, for they register all water 
entering the boilers, including much that is not turned 
into steam at all. Moreover, the ordinary water-meter 
merely counts the number of pounds or gallons which 
have passed, and gives no indication of the rate of flow 
at any time. Hence there is an increasing tendency for 
the provision of steam-flow meters in boiterhouses 
where a high efficiency of operation is aimed at. 
Numerous other cases in which the direct measure- 
ment of steam is desirable or necessary will at once 


By A. R. Surface 


occur to the mind. The steam supplied to gas pro- 
ducers, for example, must be measured as steam or 
not at all, and a large number of industrial or chem- 
ical processes use steam, the amount of which must be 
known by the management if the best results are to be 
obtained either from the process or from the steam 
generating plant. 

Most practical steam meters are based upon one or 
other of two principles. Either there is a slight con- 
striction inserted on the steam pipe so as to cause a 
small pressure difference on the two sides, which will 
vary with the amount of steam passing, or the ve- 
locity of the flowing steam is measured by a sort of 
Pitot tube. The actual meusuring instrument can be 
placed at any convenient distance from the steam pipe 
und is connected to it by means of two small copper 
tubes filled with water of condensation which transmits 
the differential pressure to the instrument. The latter 
inay be constructed either simply to indicate on a dial 
or scale the rate of flow of the steam at any instant, 
or to record the rate of flow graphically on a diagram, 
or to integrate numerically by means of a counting 
mechanism the quantity which has passed in any 
viven time. Indeed all these functions can be com 
hined in one instrument if desired. 

Although the average steam meter at the present 
time can hardly be classed with instruments of the 
highest precision, it must be remembered that measure 
ments of steam in ordinary industrial practise need be 
no finer than is possible in the case of coal or water. 
if what is called “commercial accuracy” can be ob- 
tained in the metering of steam it is as much as the 
ordinary engineer will demand. Given fairly steady 
conditions of pressure and superheat, and not too 
great a variation in the rate of flow, several types of 
meter will record the quantity of steam passing with 
un error of about 2 per cent, which is sufficiently 
uccurate for most practical purposes. In the steam 
meters of continental design which are now on the 


market little attempt seems to have been made to 
compensate for the errors which must o 
is any considerable variation in the steam. The prin 
cipal British makers, however, employ an ingenious 
automatic correction for this error, u: 
ure in consequence highly accurate over a considerable 
range of pressure. The same firm issue with their 


cur if there 





1 their meters 





meters a table by which the readings may be cour 
rected for the density error arising from variations i 
superheat, but no automatic correction for t} error 
has yet been embodied in commercial instruments. It 
muy be taken that the best steam meters working 
under commercial conditions will give results correct 
within plus or minus 2 per cent, at louds ranging from 
three-quarters to full load. At half load the accu 
racy will be within 214 per cent, and from one-quarter 
load to one-sixth load it will be within 4 per cent 
Such accuracy can be obtained only by tlibratiag 
each instrument under conditions similar to those ut 
der which it will have to work, 

The mechanical methods adopted to translite the 
difference of pressure due to the flowing steam, whether 
determined by a constriction in the pipe or by a Pitot 
tube, into the actual readings of an instrument differ 
widely. The simplest instruments of all, those which 
merely indicate the rate of flow at an instant, some 


times do so by allowing the differential pres 
upon liquid in one limb of a U-tube, th 
liquid to rise in the other limb and te indicate by its 


iS causing the 


height the rate of flow, which is read off a suitably 
graduated scale placed alongside the liquid column 
Water is sometimes used as the’ tndicating liquid, 
partly on account of the ease with which ft is auto 
matically supplied by condensation, and partly because 


of the open scale obtained with very sinall pressures 
Mercury, however, is frequently adopted For equal 
pressure-differences the height of the mercury co 
is only ubout one-thirteenth that of a water column, ss 


Continued on page 50 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
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Science in Painless Doses 
To the Editor of the Scientiric AMERICAN: 

The recent communication from New Mexico con- 
taining some truly remarkable revelations concerning 
the solar system reminds me of a short article I read 
in the Sunday magazine section of one of the Pitts- 
burgh papers some three months ago. This article, 
which unfortunately I did not preserve, was written 
as an authoritative explanation of some of the every- 
day scientific phenomena which we meet. Among other 
things it discussed the starting and stopping of a heavy 
train. It pointed out very nicely how both these opera- 
tions require investment of energy, the one to negi- 
tive the momentum of the moving train and the other 
to create such momentum. Of course, it said energy 
when it meant momentum, but we can pass that by to 
get at the main point. Having got this far, the author 
proceeded to explain, at some length, that it takes 
more energy to stop the train than it does to start it, 
because the amount of energy which it has by virtue 
of its motion after it gets going is greater than the 
amount of energy which it does not possess when 
standing still. 


Boston. 


Rosert B. DonwortH. 


About That “‘ Power Famine ” 
To the Editor of the Screntiric AMERICAN: 

In your issue of April 17 is featured an article 
entitled “California’s Power Famine.” This has come 
to’the notice of a large number of our membership, 
including the Committee on Manufacturing of the 
Chamber, who feel that this startling headline is very 
damaging and not in accordance with facts. 

It is true that there is a water power shortage in 
the state. This is most severe in the north, less severe 
in the central part, while in the southern part of the 
State plenty of power for all purposes exists through 


the foresight of the city of Los Angeles in constructing 
its 250-mile aqueduct some eight years ago, the hydro- 
electric power house on this aqueduct and the comple- 
tion next month of an additional power house. 

The article in the Screntiric AMERICAN is Of a tenor 
to halt all enterprise in this section dependent upon 
electric power. Unless there is enforced pooling of all 
power in the state, the southern part of which Los 
Angeles is the metropolis will be well able to meet all 
demands and make good our claim that we have plenty 
of power at reasonable rates. 

Could you not put these facts before your readers 
in order that they may be familiar with the situation 
as it is? Los ANGELES CHAMBER OF COMMERCE. 

Cinder Concrete 
To the Editor of the Screntiric AMERICAN: 

On April 10th you published an article entitled “Car- 
bon Concrete.” I suggest that any move to use cinders 
in re-enforced concrete is very dangerous. I saw not a 
few floor slabs after the San Francisco fire where the 
steel in contact with the cinder concrete had almost 
entirely oxidized. I myself removed a large outside 
porch floor made of cinder concrete re-enforced with a 
heavy expanded mesh, the spans being about eight 
feet between I-beams and the expanded metal and the 
top of the I-beams us well was almost entirely eaten 
uway; and it is « wonder there had not been serious 
accidents. 

I also removed a re-enforced concrete wall where the 
sand used had been sweepings containing a small por- 
tion of hard wall plaster or sulfate of lime; the %- 
inch twisted rods had entirely oxidized in less than 
four years. 

No aggregate should be used in re-enforced concrete 
where there is even a suspicion of sulfur or sugar. 

As a matter of interest, in 1907 I rebuilt an old 
warehouse. The twisted steel rods in the foundation 
located at about high tide level had been in the wall 
twenty years. They were in perfect condition, with not 
even a speck of rust upon them, although they had 
been alternately wet and dry daily for twenty years. 
Originally twisted but once in twenty diameters, I re- 
tisted the rods to once in ten diameters, had them 
tested and re-used in new work. But keep cinders 
away from concrete where steel is used. 


7 . 
Los Angeles. Cuas. E. RicHarpson. 


Maternal Impressions 


To the Editor of the Sciuentiric AMERICAN 

In reference to your science note on “Maternal Im 
pressions in Canwries:” A friend of mine has teld 
me of a man he knows who lives neur uw railroad at 
a spot where the engines ulways whistle. He told my 
friend that he had never been able to raise chickens 
there as they were always deformed when hatched 
und died shortly afterward. This man wanted my 
friend to hatch some eggs for him and teld him of 
the circumstances and if 
my friend about the canaries he would have told him 
he didn’t know what he was talking about. 

I have suggested an experiment which would be 
interesting and that is to exchange eggs and hi: 


it were not that I had told 





nich 
them. They would then know whether the damage 
wus done when the egg was forming or when it wus 
being hatched. 

Maybe you could tell me whether this has alread) 


been tried, os 
Leonard W. Smirn 


Newark, N. J. 


[We do not know of any such experiment that has 
ever been carried out. Perhaps some reader does, or 
will be provoked by Mr. Smith's letter into trying tt 
THe Eprror.} 


Not Yet Time to Scrap the Switch Engine 
To the Editor of the Screntiric AMERICAN 

In connection with your recent article, “Gettin 
Along Without the Switching Locomotive,” I would 
make a suggestion. All indications ure that seoner 
later the railroads will be electrified, and when that 
development has reasonably progressed it will be time 
to do away with a principle so strongly udhered to toa 
railroading. The horse pulls the wagon, let the loc 
motive pull the cars, 

The ultimate result of the electrified railroad must 
be that the cars pull themselves, headed by a smalt 
nuxiliary locomotive or the baggage car The econo 
mies inherent in this principle, both in maintaining 
the roadbed and in eliminating the big locomotive, 
should speedily help to pay the cost ef the electri 
fication of the railroad. 


¥. Hansen. 


Wollace, Tdaho 
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Engineer's medel of the basement of the Woolworth Building, of great 
aid in the construction work 
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Tovs That Do Great Work 
The Indispensable Place Occupied by Models in the Engineering of Today 
By M. A. Henry 


The model of a big manufacturing plant that tells how it will look 
long before it is finished 




















MODEL engine del steamship or sk) model served its purpose so well that it “saved the day.” 
A er rv merely a thing of For the trial of another suit, involving the patent 
! it \\ hea en think of a model rights for a well known make of steam turbine, more 
" f tinkeret ! re apt to forget tha than 83,000 worth of models were constructed and used 
lel u ul lefinite place in modern indus as evidence, 
bie woudel ker is a highly skill In the trial of the German, Fay, who was caught 
n whe works with great precision uttaching bombs to the stern of vessels, a model was 
Recently important irder trial a model of the again used to advantage. The bomb Fay used was 
f the tragedy wa ntroduced to show more attached so that it was actuated by the ship’s rudder 
‘ ! ist ow t happened Ihe in much the same manner as the balance wheel of a 
lel h hee made by tinkere! It was show witch regulates its movement. Fay had calculated 
d ruled out as evidence Phe the number of turns the ship would make so that th: 
| model maker knows that one of the most bomb would explode after the ship was well at se: 
es for odels is in lawsuits mel hie The whole concepfion was so fantastic that to convince 
t th muy prove a most exacting test fo the jury a six-foot model of a ship’s stern was made 
y of vi und a small working model of Fay’s bomb (minus the 
Du y the war i engineering firm undertook the explosives) was attached. Fay was convicted. 
ection of a large drydock for the Navy at Seattle, There are almost countless other instances where 
Wash It was found that because of conditions which models have played important parts in lawsuits, but 
t have been foreseen, yreut deal more con this is not their only practical use. They are very 
work than had been thought necessary was essential in the shipbuilding industry. For every steel 
d. Suit was finally brought against the Navy ship built a “plating model” is made. This is a 
extra expense incurred rhe case was a very wooden form of half of the ship’s hull. On this the 
rT ited ope and difficult to present to a jury of steel plates of which the real hull will be made are 
technical mie The attorney for the company ad laid out and the plates are ordered from this model. 
fitted he had failed to “put across” his point and This is necessary because of the irregular shape of 
the hought occurred He called in Horace the hull, making an accurate blue-print impossible. 
B. Be wer famous model maker of New York, a , . Another model of the hull is made and towed in a test- 
model was constr d to exact scale and the jury . ing tank and its resistance to motion in the water 
could then be readily shown the point at issue, The Medel of a boiler, showing tubes and all other featurcs Watinnnidn-mees i 
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A model built for the guidance of the construction foreman 
on a big coffer-dam and caisson job 











prright by R. FE. Boucher Mfg. Co 


If the model wil! do its work, the engineer is safe in assuming that the finished 
crane will be equal to the demands made upon it 
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Bill Boards That Travel Through 
the Streets 

¥AN FRANCISCO has a new and quite 
Ss unique way of combining business 
with pleasure. The “Baseball Special,” a 
string of trolley cars running to the ball 
grounds, carries a huge poster which ad- 
vertises the date and time of each game. 
Only one side of the car carries the bill 
board, the other side being left free for 
light and air 


A Machine That Is Rougher than 

the Freight Handlers 

N a test for strength of shipping boxes, 
| the object of which is a simulation of 
the rough knocks, bumps, and: jars of 
handling which a loaded box may encoun- 
ter in railroad traffic, there has been de- 
signed a machine by which the railroad 
usage which a box may meet in a 2,000- 
mile haul can be duplicated in four or 
five minutes. 

The first machine of this kind, known 
as the drum box-testing machine, was de- 
signed by the United States Government 
Forest Products Laboratory at Madison, 
Wis. The Mellon Institute of Industrial 
Research of Pittsburgh, Pa., has recently 
installed a machine which is said to he 
un improvement over the original tester 
in that the inconvenience of overhead pul- 
leys and shafting has been done away 
with by the substitution of a reduction 
gear for cutting down the motor speed to 
the drum speed of two revolutions per 
minute. 

A valuable field of investigation and 
scientific study of construction and ma- 
terials of packages is opened up by the 
new machine, such as best methods of in- 
terior and exterior packing for fragile 
or irregularly shaped objects; the deter- 
mination of proper specifications for con- 
tainers carrying various commodities, ete. 
An offer of free service in the designing 
of scientific packing methods for the va- 
rious commodities capable of being 
shipped in fiber containers, which includes 
the use of this equipment, is being ad- 
vertised by the Container Club of Chi- 
cago, an association composed of corru- 
gated and solid fiber box manufacturers 
of the United States. 


A New Use for the Old Diving Bell 

LWAYS seeking new fields of exploi- 
4 tation, the motion picture producer is 
not one who hesitates to plunge into some- 
thing new in the way of submarine de- 
vices. Indeed, the Williamson subma- 
rine tube, which for yeurs had little if 
uny real promise of practical applica- 
tion, suddenly came into its own as a 
means for producing marvelous under- 
water scenes for the motion picture 
screen. And now a Western inventor, 
A. B. Barringer, has worked out a modi- 
fied form of diving bell shown in the ac- 
companying illustration, for the purpose 
of taking submarine pictures. 

The Barringer equipment is the usual 
diving bell construction, but instead of 
being open at the bottom, it is closed. A 
heavy plate-glass window is provided in 
one side ef the steel shell in order to 
operate a motion picture camera or the 
usual “still” photograph equipment. Air 
is furnished to the operator by means of 
a conventional air pump. Weights are 
mounted about the casing in order to se- 
cure the desired results. So far, tests of 
this equipment have been highly success- 
ful, and the screen may soon be favored 
With a fresh lot of submarine pictures 
which are always fascinating to us crea- 
tures who live in a different element. 


The Largest Motor Boat Afloat 

F you let your eye range down the full 

445 feet of deck length of the fine 
freighter shown in our photograph you 
Will notice at once, if you are familiar 
with ships, that she has no smokestack— 
and this of course proclaims her to be a 
Diesel-engined vessel. The “Africa” has 
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( osright, Keystone View Co, 
This string of cars, running to the San Francisco ball grounds, carries 
bill boards to advertise the games 

















The “Africa,”’ largest motor-driven ship afloat. Length 445 feet; 
beam 60 feet; tonnage capacity 14,000 











Turning at two revolutions per minute, this machine simulates the treatment 
a box receives on a 2,000-mile railroad trip 























New form of diving apparatus developed by a western inventor for enabling 
motion pictures to be taken under water 


recently been built in Copenhagen for 

London company She is 445 feet is 
length, has a beam of GO feet, and her 
carrying capacity is 14,000 tor 
driven by Diesel engines of 4,500 hors 
power, and on the strength of her power 


s. She is 


’ 


und size she is credited with being the 
lurgest motor boat in the world 
This vessel and oth large hese! 


engined ships which have recently been 


built or are now upon the ways 

that the internal com! tion 

steadily, if rather slowly, maki he 
vay aus a successful drive for ships of the 
lurgest size This advair would ‘ 


nore rapid were it not for t witations 
of size of individual cylinder dimension 


by internal combustion cor 


imposed 
tions. In the present state of the 
there is a point at which eylinde yen 


for the single cylinder Is 


this being so, it becomes necessary to 
sort to a great multiplication of ¢ylinde: 
in order to reach a large total power eut 


put on the propeller shafts rhe Ge 
ans, at least up toe the clos } 
war, seemed to have advanced inthe 
than other engineers in this direction. 1 
a satisfactory gas turbine hould eve 
developed, the question ould be lved 
or ships of the largest power rhe 
intages in fuel economy ney y 
spruce, reduction of engine and ho 
force, to say nothing of the ape. 
convenience of fueling ire motives 
which are urging marine engineers te 


bend every effort to the selution of t! 
problem, 


Other Metals with Radicactive 
Properties 
| * ididition to the ordinary radioactive 
substances, which are all Closely re 
lated to uranium and thorlum, two ele 
ments of the lightest atomie weights 
known, only two of the light metals of 
relatively small atomic weights, potas 


sium and rubidium, seem to be radioa 


tive to a certain extent The amture 
this latter radioactivity is by mo mean 
understood, while a great deal ts wh 





us to the character of the ordinary radi 
activity. In case of the radium and the 
other radioactive elements there is cer 
tainly a decay of atoms As regards po 
tassium and rubidium we have no def 
nite evidence of any decay. In discuss 
ing these problems in the Physikalisehs 
Zeitschrift some time ago, Otte Hahn and 
the late Martin Rothenbach point runt 
that, while several investigators are e 

vinced that these alkali metals emit beta 
rays, alpha rays have not been disco’ 
ered: it is on the other hand striking that 
the potassium salt deposits of Btassfurt 
are rich in helium. The radioactivity of 
the alkali metals might be due to son 

impurity; but no impurity has been 
traced, and the radioactiviey observed is 
ilways proportional to the potassium per 
centage, e. g., the intensity of the radia 
tion from potassium which wags first ol 
served by N, Campbell at Cambridge in 
1906, is very small; yet it was considered 
to be at least 10 times stronger than that 
from rubidium Hahn and Rothenbach 
made their experiments especially on the 
rubidiam 

caesium, with the aid of electroscope 


sulfates of potassium, 


unusually large dimensions. The foll 
ing are the conclusions st which ¢! 
arrived: There is no indication of fl 
presence in rubidium of some Lsetope 
beta rays from rubidium seem im pe 
trating power to stand between uranlum 
X and radium proper; the ratio of th 
activities in rubidium to uranium as 1:1° 
and rubidium to thorium as 1:10; the 
life period of potassium would probab}; 
he from three to seven times longer thar 
that of rubidium Speculations have 
been made by others as to a possible pre 
duction of strontium from rubidium, ca 
cium from. potassium, and barium from 
caesium: but such speculations appear to 
be quite arbitrary for the present 
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ypical { ation of diess B" positions in a machine switching office. Right: Call indicator at an incoming trunk position in a manual office showing number 4259 displayed. 
I'weo of the clever ape es s whereby the automatic telephone is enabled, ssedhonae its complete installation throughout the city, te work with the manual offices 


The Mechanical Hello Girl 


An Automatic Telephone Switchboard That Can Take Care of the Busiest Exchange 


By H. A. Mount 













































new Efforts to tion of service and for a period of some years the new until it reached the called line on a very much smaller 
which any subscriber iutomatic apparatus must work in harmony with man- multiple group than the total number ef lines in the 
nected with any other de ual apparatus exchange. 
I " e aid i human hand, be The first part of New York's automatic system is The first system to find any commercial application 
{ fter Dr. Bell produced now in operation and the whole city is to be converted makes use of this fundamental trunking principle. The 
! to automatic switching as fast as apparatus can be = switches are the “up and around” type with 10 vertical 
exchange in a big city, manufactured and installed The process will be so and 10 rotary steps, each switch accommodating 100 
Ne there are in the neighborhood slow, however, that telephone officials say they will not lines or 100 trunks. A dial with the 10 digits 1 to 0 is 
tions served by 100 central have to discharge a single opera- provided at each subscriber's station. The subscriber 
great significance. In tor replaced by an au tomatie in calling manipulates this dial. This sends impulses 
present many inventors switchboard Due to » ‘(the normal la- to the switches, which cause them to build up the con- 
there huve been many bor turnover, on the other hand, nection desired 
nvented Automatic the company will have con- For example, when a subscriber calls a four digit 
ser] cessfully in towns and tinually to 4 hire more op- number, 9653 in a 10,000-line system, the first 
for ‘ vears but their introduction erators. The “a system is con- movement the dial by the calling subscriber will 
, 1 like Chicago, Phila stantly being extended, too, send nine impulses to the central office corresponding 
é | ite stucles which seemed und it is the estimate of to the thousandths digit, and the switch under direct 
telephone en gineers that control of these impulses will step up nine times and 
, erved with « single central in 1950 New York will extend line to another switch which serves the 
offices the ninth thousand. The next movement of 
! ely the dial will send six impulses and this 
4 , ‘ ed will cause the switch of the ninth thou- 
ible for nv sand to step up six times and extend the 
‘ ‘ react in HE telephone system has attained line to a switch which is capable of 
riber a complexity which its inventor reaching the hundred lines of the sixth 
Mew Yor! : mat each could hardly have foreseen when he was strug- hundred of the ninth thousand. The next 
000.000 ribers be ble te gling to reproduce the. kenten voice at the other end movement of the dial will send five im- 
» ether the large ; . . , pulses to correspond to the tens digit 
of a wire. The suggestion that all the business of , ik ie ek oie 
ve ' Is involve . : : and will cause this last switch to step up 
i hich b hey this vast network of wires and : switches might be five times. The last movement of the 
“ keted performed automatically seems at first blush preposterous. But every day dial will send three impulees which will 
seeeaia’ it is harder to recruit the army of operators needed for the manual exchanges. cause this same switch to take three ro- 
i ded the pub It becomes ever more necessary to devise, not a means of doing away with tary steps and thereby complete the con- 
rite Tr ge rate, off the operator, but merely of getting along with the operators that can be nection. Of course the system is more 
In d pay station obtained. Largely on this account a determined effort has been made to complicated than this because there is 
vo party and apply automatic telephony to the large and busy exchange as well as to the machinery, fer automatic ringing, for giv- 
e and picture a densely small and comparatively idle ones; and incredible as it may seem, this has ing busy signals, nnd the ite. But most 
nd ountry with sev of the automatic systems in use follow 
Siiine Rprercan, Pho, wee been a complete success. We may look forward with certainty to the day Seenes“tamaeh Sinem Sede 
fe cgeamelss n yet gueey when any two instruments in New York City may be connected without the many minor improvements in this sys 
ich have to be intermediate agency of any human operator. This is the story which tem but the general principle has not 
rded Mr. Mount presents to us here. —Tue Epitor. been altered 
un elephone svstem More recently there has been devised 
e se things and the “automanual” system, which as its 
© devised se« little name implies, includes some of the fea- 
rus And yet the biggest problem of all have at least 2,700,000 stations served by 225 offices. tures of both the automatic and manual systems. In 
ese things, but in devising a system Che first makers of automatic telephones had a this system the subscriber calls central and gives his 
op ‘ harmony with the existing single exchange to deal with and only a few sub- number in the usual fashion. But Central sets up the 
il offles scribers. The first machine switches produced had a number on a switchboard with very much the appear- 
be se th h isk involved in changing separate switch for each line, so arranged that it ance of an adding machine and the switching is done 
tle telephones in a large city is stupendous could find and connect directly with any other line in «automatically. 
would be physical impossibility to convert the exchange. The long adherence to this plan was There were several reasons why these systems, al- 
le s m ne time. The change must take probably one of the principal eauses for failure of these though used successfully in many places, could Bot be 
ad one central office at a time changing early systems. The first systems to succeed to any adapted to the needs of large cities. It was found that 
ith . until the whole job is accom- marked extent made use of a scheme of trunking too great u mass of machinery and equipment would be 
The change must be made without interrup- whereby the calling line was extended link by link needed and to meet this objection a new type of switch 
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had to be devised. ‘Lhe basic necessity 
of having a large number of trunks in 
one group added another difficulty—the 
system could not be laid out on a 10 x 10 
pes decimal basis At the same time it 
was obviously desirable that the calling 
device be oper: ted by the subscriber 
a decimal basis. With a large number 
of trunks in one group, it was found that 


Catied Subscriber 
GARField 


on 


there was not suflicient time between one 
set of impulses and the next to permit the 
switches to hunt and find an idle path or 
trunk. ia 

To meet these and other objections the 


e ‘ . ¢ Sul ber 
“sender” was devised and it is declared GAR rield 3465 


to be the greatest single advance in the 
art since the selector switch Instead of 
rontrolling the switches directly by the 


impulses from the subscriber's dial, these 
impulses are received and literally stored 
up by the sender. The then al 
lows the switches to go upward to the de 
sired point and them by re 
moving their driving power. This permits 
the usual decimal system of numbering, 
but the sender can be arranged to trans- 


sender 


then stops 


3345 


frame 


GARFIELDOFFICE 
(Macrine Switching) 








NORTH OFFICE 


(Manual) 









Call indie ator 
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PENNEYLVANIA OF FICE 
(Machine Switerng ) 
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number and will set up the number on 
the keys before her. A “sender” is pro 
vided to receive and register this num 
ber and to cause the desired line to be 


found and rung. This plan has the ad 


vantage that po changes are necessary In 


the manual office. 

Calls from a mechanical to a manual 
office are always handled in the same 
manner. The manual operator has be 


“call indicator” cousisting of a 
table of figures, any one of which can be 


fore her a 





illuminated by lights beneath them. The 
incoming call is indicated in the usual 
Cotied Stowe manner but instead of having the sub- 
scriber repeat the number wanted, it is 
set up on the “call indicator” by the i 
luminating of the proper figures Thus 
so far as the full mechanical subscriber 
is concerned a call through a 
office appears to him the same as a cal 
to another subscriber in his office rhe 
operator then puts through the call in the 
usual manner. 
In fact, the progress of a call through 





au full mechanical system is parallel in 








late these decimal impulses to any de : ; : : striking way to that of a call through th: 
sired non-decimal system, permitting the Diagram showing progress of a call from an — po von te to another manual system with which we are 1 
most advantageous arrangement of wir automatic instrument or to a manual-station subscriber miliar and it may make the function o 


ing and switches to meet any given con- 

dition. It permits the elevators or switches to hunt 
over any number of trunks in a group without any 
reference to the speed of the calling device. This fact 
permits the building of rugged power-driven switches 
which can be operated at their speed on circuits 
local to the central office. It the most serious 
problems of the large cities by permitting the most 
of trunks outgoing from any 
groups to made larger or 
the multiple from one 
changing conditions. Thus, 
the sender tnakes the system flexible and less costly and 
the mest economical layout can be used without fear 
that future expansion in any direction will be blocked. 

It must be remembered, however, that the transition 
period in a large city extends over a number of years 
and during at least half of this time most of the calls 
would originate in manual One of the chief 
problems to be met was finding a satisfactory method 
of sending manual offices to mechanical 
offices and from mechanical to manual offices. 

Three successful methods of handling service from 
manual to mechanical offices have been worked out, each 
hest suited to a certain condition. In the simplest of 
these, the manual operator is provided with a dial sim- 
ilar to the subscriber's dial and when she receives 4 
call for a mechanical station she dials it for the sub 
seriber, having first “plugged in” on an idle trunk line. 


best 


solves 


economical arrangement 
offve; it allows trunk 
smaller and permits shifting 
place to another to meet 


be 


offices. 


ealls from 


The advantage of this system is its low first cost but it 
has the disadvantage that where the number of calls is 
large it slows down the operator. It will be used only 
in small cities where traffic is light 

Another is called the 
the manual operator 
mechanical office very speedily 
other operator. 


“key indicator” plan, and 
to complete a call to a 
without the aid of any 
When the subscriber gives the number 
desired, if it is in a mechanical office, the operator de- 
key corresponding to that office and an idle 
trunk line is automatically for her and indi 
cuted by the flashing of a small lamp. She “plugs in” 
on this line, having depressed the digits of the desired 
subscriber’s number on a 10-button “numerical key” 
with which she is provided. A which has 
been attached automatically proceeds to guide the con 
the distant office. This plan 
is to be used in offices where it is proposed to retain the 
manual equipment for a number of years, us it involves 
au large cost and extensive changes of eouipment in the 
manual office. 

The third plan and the one to be quite frequently 
used is the scheme of using “cofdless B” operators in 
the mechanical offices. The plan contemplates that the 
call will the manual switchboard in the 
usual way and that the operator will handle the call 
as though it were to another manual office. At the in 
coming end, the “cordless B” operator will receive the 


permits 


presses a 


selected 


“sender” 


nections in mechanical 


come in to 


the 
the similarity. 


apparatus more clear if 
When a subscriber in a 


we consider 


manual syste 





removes his receiver to make a call, he causes th 
line relay at the central office to pull up and light a 
lamp associated with an answering jack. An operate: 
takes up the answering plug of a cord pair, plugs in 
and answers. In a full mechanical system the 

scriber removes his receiver, causing his lipe rel ’ 
pull up but instead of lighting a line lamp, it plies 
current to a row of contacts on the “line finder banks 
und starts an elevator called a “line finder” going 
upward in search of this row of contacts. When the 


line finder reaches his contacts it is caused to stop by 
having its driving power removed 

Thus there is a marked similarity between the an 
swering jack und the line finder contacts of the line 
finder bank; between the line finder and the answering 
cord; and between the operator finding and plugging in 
to un answering jack and the line finder finding and 
attaching itself to the contacts on the bank After 
this, in the manual system, the operator, after plugging 
in, throws a listening key and she notifies the sub 
scriber she is ready to receive his order by saying 


“number, please.” In the mechanical system the “line 


finder” has associated with it a “sender selector 
which proceeds to find and attach an idle “sender” 
Curing the period that it is finding the calling sub 
scriber’s line The “sender” notifies the calling sub 


Continucd on page 51 
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Left: General view of the installation for automatic switching. Right: Selector frame, showing details of multiple bank, multiple brush, and part of control mechanism 


The apparatus that makes automatic telephony a success in the busiest exchanges 
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The Réle of Asbestos 


By Ralph Howard 


} lleled co nation of hea ind wear-resisting 
| f It is practically indestructible and resists 
le ind destruction under almost every condition of 
heat and moisture It withstands high temperatures 
| has low heat conductivity It is a non-conductor 
CleCTrICLly, it high coetlicient of friction, consider 
‘ ensils ength, flexibility and elasticity It is 
nehanged by fl e or temperatures up to 1,500 de 
Fahrenheit, defies erosion, and is immune to cli 

al Os el conditions 
ne of the most important results of the develop 
‘ of asbestos hus been the saving of heat through 
tio nsulations that retard the escape of heat 
boilers, furnaces, pipes and flues. The perfection 
f the heat (and cold) insulations and their applica- 
to thousands of America’s power plants, is saving 
power and saving fuel—millions of dollars’ worth an 
lly and with the increasing cost of coul this econ 

is correspondingly greatet 
The commercial forms of asbestos insulating ma 
‘ ils are quite varied but the most familiar types are 
e sectional pipe insulations, blocks and cements used 
the conservation of heat on superheat, high-pressure, 
v-pressure, hot water heating and circulating lines, 
site ind outsicke overhead and underground As 
estos insulations are highly efficient, in fact, are ca 
le of maintaining a difference between steam inside 
e pipe and air outside of some five hundred odd 
exzrees This is a praiseworthy service Lot ouly in its 


iechanical ingenuity but in the conservation of 


evers 
nit of heat energy necessary to maintain production 
t its maximum and also conserves our natural fuel 
resources Which statistics tell us are being dissioated 


an accelerated rate 
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Some Facts Bearing on the Growing Importance of This Substance in Industry and Architecture 




















A mass of asbestos fiber ready for spinning, matting 
and molding 


in addition to the saving of heat units in boilers 
pipe lines, ete., asbestos is indispensable in the factory 
nd power plant in the form of packing for air-brake 
cylinders and for all kinds of rods, pistons, plungers, 
und flanges aguinst steam, water, air, brine, ammonia, 
oil, gusoline, acids and alkalies It is invaluable as 
conveyer belting for handling hot slag, cinders and 
other materials requiring a fireproof fabric. It finds 
employment in helmets, aprons, coats, leggings, shoes, 
ete, for the protection of workmen, especially in 
foundries, steel mills, and glass works, where molten 
netals and glass are a constant source of danger to 
life It is also made in the form of cords, twines, 
rope, yarns, pauper, roll board and mill board for condi- 
tions where metal or organic materials would be 
quickly destroyed by the attacks of heat or acids, 
As au tape made as thin as 0.025 inch and as braided 
tubing it is used as a protective fireproof covering for 
conductor wires, cables, armature windings, field coils, 
etc., to prevent the spread of flame in case of short 
circuit, particularly on heavy service apparatus such 
us rolling mill, traction and crane motors, lifting mag- 
nets and other machinery which ure in constant danger 
of being burned out. Also it is extensively used i 
compound with mica and more brittle non-conducting 
materials to which it gives body and elasticity. In 
the chemical industry it has made some electrolytic 
processes a success where they had previously been 
badly handicapped or utterly impossible. Tt is the 
logical material for filtering acids and alkalies because 
of its immunity to their action and the fact that it is 
an absolute neutral substance and does not change or 


Continued on page 52) 




















ibes and blocks for pipes flues and stacks 


Center: Asbestos garment for working amidst molten metal, glass, acids, and in intense heat. 


Right: A few of the infinite 


nto which asbestos. alone or in combination with other :naterials, can be molded for structural and mechanical parts where resistance to heat or to wear is essential. 
A very sketchy exhibit of the diverse réles played by asbestos in modern affairs 
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—— . . . 
Considerable ingenuity is shown in the construction of 
this chicken coop from half of an ordinary barrel 


A Chicken Coop from a Barrel 

NGENUITY on the farm is typified by the chicken 
| coop shown in the illustration herewith. This 
coop is made from half of an old barrel, with appro- 
priate trimmings. The top is covered with heavy bur- 
lap, neatly nailed, and with the nails prevented from 
tearing through by metal caps, as shown in the pho- 
tograph. The barrel is handsomely reinforced with 
heavy wire—a necessity in view of the fact that the 
other end with its usual binding hoops is absent, leav- 
ing the staves without adequate support. With an 
opening cut for the mother hen to survey the neighbor- 
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all-metal plane was first reported, it was met with 
considerable skepticism, and naturally so; but it has 
eusily established its position as one of the headliners 
of modern aero practise. 

The all-metal monoplane has been introduced in this 
country by Mr. John M. Larsen, who made an 
extensive study of aviation in the leading European 
countries. The machine is largely the design of Mr. 
Larsen, but the thick wing and metal construction fea- 
tures are due to Dr. Hugo Junker, whose name 
meant so much in German aviation during the war. In 
fact, this machine is a peacetime version of the famous 
Junker all-metal fighting plane. 

It is claimed by Mr. Larsen that his monoplane will 
carry six to eight persons at an average speed of 112 


has 


miles per hour with only a 160-horse-power motor, 
throttled some; and with a six-cylinder 185-horse- 
power motor (no surcharging) this machine has act- 
ually taken eight persons over 22,000 feet high—a 


world’s altitude record for an airplane carrying eight 
people. This and other similar performances, it is 
held, amount to more than double the efficiency the 
average plane of today is showing. 

$y way of comparison in the matter of size, we 
present an excellent view of the huge monoplane flying 
boat, developed for the German navy early in 1918, 
This machine is all-metal construction. The 
wings, as in the Larsen machine, are covered with cor- 
rugated aluminum composition, Four Maybach six- 
cylinder engines deliver their power to a pair of pro- 
pellers and a pair of tractors. The speed is about 90 


also of 

















This little dwelling has been constructed out of packing 
boxes of all sizes and shapes 


When Packing Boxes Solve the Housing Problem 


IX will not 


tuke up the reader's time by telling 
him about the housing shortage That fact is 


pretty generally known. 
A New York postman 
fronted with the steadily 
over-ambitious landlord, 
meet, he decided to 
plot of ground 
away from the 


It is a universal problem 
recently found 

shrinking 
Unable to 
build his own 
the city line. In 
cost of building 


himself con 
dollar and the 
make both 


house on a 


ends 
small 
near 
high 


order to get 


materials, this 





hood through, and a smaller one beneath it for the miles per hour, and the machine is capable of carrying postman went to work and bought all the packing 
chicks as they pass in and out, in addition to the u lond of several tons. boxes he could lay his hands on. Furniture crates, 
ventilation ports covered with netting, it piano boxes, canned-goods boxes, dry 
will be seen that the biddy is fixed up in [ ‘ xoods cases—all manner of odd sized and 
great shape when she establishes her } 7 shaped boxes were sent out to his little 
headquarters in this cleverly got-up coop. plot. These he converted into a small 
Stability is added by a wooden platform, dwelling during his spure moments, as 
and hooks to tie the superstructure ¥ shown in the accompanying illustration, 
. t 
j y ) 0 is. 
—™ Things That Go with the Car 
What the All-Metal Airplane Can Do hep wnt imaginable item of equipment is 
HE war being over, the German aero- : y furnished on some of the new models 
nautical designers and constructors for 1920, including shock ubsorbers front 
have turned their attention to the prob- " und rear, motometer, cowl ventilator, tra: 
lems of commercial flying. And in this mission theft-lock, muffler cut-out. emet 
respect they have a decided advantage a eo” gency gasoline valve, located on the heel 
over their rivals in other countries. Dur- ‘ ——a board of the rear seat and giving 1% 
ing the latter part of the war the Ger- > gallons additional supply, rubber foot 


mans evolved un all-metal airplane which i 
did excellent work at the front; and this 
very same construction is now outrival- 





pedal pads, tire pump on the 


sion, Yale locked double tire carri®r, and 
many Great care 


transmis 





lesser items is being 





ing anything that can possibly be done 
with the wood-and-canvas construction 
which at present distinguishes the oper 
itions of British, French, Italian and American builders. 

On June 27th Larsen all-metal monoplane 
made a non-stop flight from Omaha, Neb., to a point 
20 miles eust of Lancuster, Pa. Had it not been for 
which interfered with the navigation 
of the monoplane, it is said that the flight would have 
heen continued to Central Park, L. 1., some 25 miles 
east of New York City. As it is, this flight broke all 
hon-stop records for the United States. 

However, this flight means of focusing 
public attention on the merits of the all-metal mono 
plane. There are still a few surprises in store for the 
public—aeronautic experts have already 
expressed themselves as regards this new 


lust, the 


the dense haze 


is only a 


Huge monoplane flying boat of all-metal construction, developed for the 


German navy in 1918 


Color of Brick 
ae only the ingredients in clay but the tempera- 
4 ture at which it is burned has an influence upon 
the color of brick. An increase in iron is usually shown 
by an increase in the redness of clay. At a red heat a 
salmon color is obtained which deeper red 
as the temperature attains 1800° or 1900°F. Above 
this heat purple tones appear, followed by a chocolate 
brown and ultimately black. Buff shades are 


becomes a 


‘due to 


lime and alumina. Excess air in the kiln tends to 
produce a red color, while a smoky atmosphere may 
usually be depended upon to give a brown or black. 


taken in the attachment of spare 
and tire carriers, these being of exception- ’ 
ally substantial construction and made 
aun integral part of the chassis instead of being an after 
thought, both in 
the pust. 
Luxurious 


wheel 


construction and appearance, 4s in 


closed cars, especially the 
coupe, Were again the headliners of the New York Auto 
mobile show, and the interest that 
in them than justifies the 
creasing his production of 
during the 


designed, 


sedun and 


is being evidenced 
more manufacturer in ip 
these owner-driven all 


seuson models present 
effect a material saving in 
car weight and add much to car performance and opet 
uting The overall height of 


sedan and the coupe models is uncommon 


seison 


Aluminun 


bodies, custom 


economy. some of the 





construction, and they will certainly be 
disappointed if it does not accomplish 


some remarkable feats in the very near 
future. At the recent Aeronautic Con- 
gress held at Atlantic City, the same 


plane, J. L. 6, flew from Atlantie City 
Airport to Philadelphia and return, a 
distance of about 130 miles in the record 
time of 59 minutes and 34 seconds. It 
carried a total of six persons along with 
8 gallons of fuel. A 185-horse-power 
motor Was used in this flight. In the effi- 
cieney tests over the same course a J. L. 6 
monoplane equipped with a Mercedes 160- 
horsé-power motor carried eight passen- 
gers. The distance was covered in one 
hour and 28 minutes, and the fuel con- 
sumption was 1214 gallons for the round 
tip. On a trip from Atlantic City to 
Central Park, Long Island, the J. L. 6 
catried five passengers and 143 pounds of 
luggage, a total weight of 1,082 pounds 

Power used. The distance covered 
Wis about 110 miles, and in spite of the 








ly low, due to the adoption of the new 
method of mounting, and the 
and unbroken, 


graceful curves to relieve even the sl 


body body 


lines are straight with 
est suggestion of severity. A 
row radiator, duplex headlamps of dis 
tinctive tapering 
many louvres, a patent leather visor ove: 
the windshield, individual front f 


and wide, sharp-cornered doors are 


high, usa 


design, a bonnet « 
“nlers, 
some 
of the many salient style features of the 
1920 sedan and coupe models, 

closed models have 


These inte- 


These cop- 


many 
rior appointments in common 
veniences include a dash, 
roll curtains of silk, automatically-lock- 
ing mechanical lifts for 
exhaust heater, 
dome light, and 
covered with large flaps 


clock on the 


window adjust 


ment, large 


tagonal 


door pockets of silk 


In some of the 


sedans, the auxiliary chairs, facing for- 
ward, are dropped out of sight in the 
back of the front seat when not in use, 


and corner lights are provided for addli- 
tional illumination of the rear 





compa 





faet that the plane with its heavy load 
climbed to a height of 20,600 feet, it com- 
Dleted the trip in 80 minutes. When the 


Copyright, Underwood,& Underwood 
The Larsen all-metal monoplane which recently broke the American 


non-stop flight record 


ment A walnut vanity case and smek- 
ing set are also included in the equipmen: 
items 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 
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veneruted, and two cust 




















nees fitting into counterbored re 
CSSCS euch side of the bronze rim 
T \ wheel is carried on a bracket 
hl ‘ e work in such positions 
( rns of the wheel sue 
t Prour I Inte peo 
I ‘ s suved us 
‘ ite sftients ¢ 
j i ‘ ‘ ‘ ! eT ia) 
| t ‘ n nd 
‘ ‘ t euted by a 
hie d. An 
‘ ‘ Iie “ ‘ nuchine s 
( e |e nd and the 
h) ct with 
The ele " ‘ t is « 
| d 1 bu af ited 1 e 
| ‘ ett ind lever is depresses: 
A non-skid grip that is easy to apply : Mae SRSE Hee aces 
” : l ‘ \ hreugh he work 
. . +s 1: l ‘ ( A fre he proper 
Non-Skid Grip for Single Tires 
| | 
A! t ‘ ‘ 
Sliding down-hill with a wheel that is 
Se “ firmly locked against rotation 
ged ems i It = secured the left hand 
. ! . s ht evel s raised and the contact is re 
‘ hain ed from the rivet After the right 
. . ed lever is released a spring pulls 
= in on is . he electrode nnd this guards 
! if P. Child ixuinst nterterence with the steel 
‘ P heading tool which is directly above the 
A New Electric Riveter tt ak ait thie 
7 y pas - Mae Locking the Wheels to Go 
Ohi ie Down-Hill 
"casas stl \ NOVEL and simple device is used 
} vie e 4 San Francisco drayuge con 
‘ P ' et locking the rear wheel of a 
‘ i) he i lv lounded wagon in going down the 
ne ‘ , hic Stee streets in that cits Ihe levice 
onsists flanged piece of metal 





—— bolted to a heavy steel shoe The wagon 
| vheel is kept from moving off the shoe 
by the flanges rhe forward part of the 
steel shoe is slightly inclined upward, 


with two slits about nehes apart and 


ibout 5 inches long his section of the 


| shoe was then raised and a heavy link 
i inserted as shown te the right n the 
photograph 
i A chain running from the front of the 
wagon is connected to this link This 
device is much more efficient and a 
| vreut deal safer than the usual method 
of locking the rear wheel by attaching 
| i chain to the spoke and rim of the 
wheel By C. W. Geiger 
| Featherweight Phonograph 
oo is something new in the 
world of phonographs A machine 


with a 
that pro 
comparing favora- 


haus recently been perfected 


weight of but four pounds 


duces a tone quality 








bly with much larger instruments. The 

machine plays a ten-inch record and 

| has controlling levers for tone and 
speed. The horn is made of a fiber 
} hoard and can be easily removed for 
traveling. The regular needles pro- 
SS ra ts - | vided for larger instruments are used 
Rapid and accurate electric riveting is on this smaller machitie. The base is 
done by this machine made of metal neatly finished in black 


enamel, is narrow and has a length of 
about twelve inches. Within the base 
s a double-action spring that furnishes 
power for the motor By AK. H. Hamil 
fon 


How Hard Did It Hit? 


\ RECENT 
P puict-tester 


Rounds for 


article described an im 


designed by the Burenu 


testing the ability of road 


es to stand up under hard pound 


ny But road testing surfaces are not 
the only things that receive blows, neo 
‘ ‘ blows the only ones that 
desired to measure. 

rs stunce, the Department of Ag 
I ire is demonstrated that it is 
profitable to pick most small fruits in 
the early morning while it is still cool. 
The Department's tests have shown that 
When cool the skin of the fruit is con 
derably tougher than when warm and 
ess easily bruised. The apparatus for 
hese tests consists of an upright metal 
standard from the top of which an 
mn projects to one side, supporting 
sensitive coil spring Attached to the 
ower end of the latter is a metal rod 
that passes through a glass tube, the 


ibe being held in place by an arm at 


tuched to the upright A hair-line on 
tube and rod makes it possible to de- 
ermine the point at which the tension 
on the spring balances a given weight. 
At the lower end of the metal arm a 
vlass rod is attached to which is ce- 
nented a small glass needle with a 


rounded end. 
To operate, the fruit 
and 


Is placed on the 


stand in a holder, the adjustment 











4 four-pound phonograph of good tone 


that 
comes in 


made so the 


the 


the surface of fruit 
contact with tip of 
the glass needle when.the two hair lines 
coincide. The 
released by 


just 


tension on the spring is 
means of a rack-and-pinion 
wijustment, permitting the standard to 
The able 
io tell the instant at which the lessened 
tension permits the needle to puncture 
fruit, movement of the needle 
is indicated by movement of one of the 
hair-lines, easily de- 
the coincidence of the two lines. 

A rather different impact tester is to 
be found in the Forest Products Lab- 
oratory, which has been engaged in a 
series of tests to determine the relative 
value of varying species of wood in the 
construction of airplanes, the resistance 
to decay as revealed by penetration 
tests being the determining factor. Port 
Orford cedar takes first place for its 
durable quality, while Southern cypress 
and California redwood are _ substan- 
tially resistant to decay. Douglas fir, 


telescope slowly. operator is 


the since 


seen because it 


stroys 
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Two styles of impact testers used by 
the Government 


—J 





Vhite oak, and black walnut proved to 
we of durable quality. 

Formerly, the short-lived existence 
of dirplanes rendered the subject of de 
ay immaterial. With improved con 
struction and minimum accidental 
breakage of airplane parts, the growing 
because of decay 
foreground the relative 
resisting powers of different species of 
For instance, spruce timber, the 
favorite wood for aircraft, is less dura 
ble than a dozen other species, accord 
the government experiments 
tusswood, beech, birch and maple are 
unable to withstan! 
with which al 
more or less it- 


needs of replacement 
rings to the 


wort vl. 


ng to 
classified as being 
powers of 
things 


the decay, 


mundane are 


Nuenced, 


Driving Screws with One Hand 
PEVUE one-handed man _ will find 
l difliculty now in driving screws, ant 
his two-handed brother will be able t 
operate the screw-driver in bad corners 
where there is no room for a holding 
hand—there’s a place like that on th 
starting-motor housing of this years 
small This device, made 
is so shaped that its 


automobiles, 
from spring steel, 
fingers hold a screw in place on the 
end of a screw driver. The upper part 
of the screw-holder steadies and holds 
the driver. 











One-hand screw-driver, for use bY 
cripples or in bad corners 
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CARE, care, everlasting care—from steel 
analysis through finished Forging, Hand 
Tool, or Machine — even to the planing 
of one two-thousandth of an inch off the 


fifteen ton base of a drop hammer. Such is 


the realization of a half-century old ideal. 


ow 
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= 
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Recently Patented Inventions 
Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 







































































of General Interest knewn specific gravity greater than one of the MEANS FOR LUBRICATING MACHINE sorber 80 constructed as to resiliently suspend 
, - a" , ‘ = iquids but Jess than that of the other liquid. | TOOLS.—W. I McCarty, Defiance Machine the springs of a vehicle in such a manner as 
1h} “RSI Mi.il bd , af | ‘ ah ‘ . . ‘ 
York N. Y r ' ‘ + HINGE FOR ARTIFICIAL LEGS.—R 2 | Works, Defiance, Ohio The object of the in- to relieve the springs of a portion of the road 
wae t lew ¥ . e obj o ; t t EGS , J : ; eS 
athlon » deposit p f xe Dope Box 1105, Honolulu, Territo ef Ha-| Yention is to provide means for lubricating | shocks, by the provision of a device wherein 
te y depositing oins. checks wal An object of the inwention is to provide the drill spindle, the driving amd feeding | compression and rebound occur without dan 
, ten ss ‘ ‘uables in banks a hinge construction with a soft and yielda-| ™echanism for the drill spindle, the speed | ger of breaking the vehicle or the shock ab- 
pad buffer or stop which will render the | ‘ hanging mechanism, and simultaneously sup- sorber springs 
pe iff or stop v ‘ oe : 
ing operation of the hinge seft and resil-| Plying lubricant to the drilling tool in the SLEIGH RUNNER ATTACHMENT FOR VE. 
Cee emmy re en. nae ! K k ; i om ae : . 
| & pea 0 ors it iminating all closing sounds The de- | Wore on the wor ved. Another object is to) pf TOLES.—B. Fiscu, 403 Chester St., Brooklyr 
| ow one ew =. . . ‘ . ‘ als . » 3 sho 2 aot P 2 te 
lou ) eoremres wots aaene e while art larly intended r use jin imsere a continuous feeding of the lubricant, yy The object of the invenition is to pro 
arm Lai | cpompenm m coe nnection with artificia imbs. may be used | #nd to permit of using the lubricant over and) yige an inexpensive attachment for vehicles, 
| om ee Some Ene he mnt n various othe ways: it wn be built in va, O¥er again, thus reducing the waste to a mini 
i “| Satan ah Baeien mum \ further object is to permit the use of 
au completely closed casing to prevent dust and 
PORPEDO CAPTURING AND DESTROY E , 
oe | . _,  aecidents from the moving parts 
qpeutsasteauarer | ING NBT I Koucer, Box 3, Alameda. Cal 
ee The inver a has reference more ee oye Medical Devices 
o~n nanan t a net w 1 may be ast from a shi an . 24° ’ - 
| ai, ; ; ‘ “ — MEDICAL APPLIANCE.—W., J. Doyie, 5804 
vertics presented it the mth of an a - S 
| =e 20 : P| i7th Ave Brooklyn, N. Y Among the objects 
| rroaching torpedo to intercept the torpedo in . . , . . . 
at es er . rh of the invention is to provide a medical ap 
t trave toware thre Vesse ‘ pr é . . 
une ve| ‘ , . ; ss a plance especially adapted for use by bedridden 
low leet ject is to previde a gus against subma atient uch device being sec dj rative | 
= — ? : ” “we . further < . te te oe: co patients, such device veiling secured in operative = ee - — 7 = f 
Te | . b i hi l t position without liability of becoming dis-| 4 SIDE ELEVATION OF THE DEVICE, AS ATTACHED 
PIR ye } t t the guare that t wil not or reve . bs = | =, . _ 
“| _ ! " ' 1a z vy »P ; or placed, or the contents of the receptacle being rO A BABY CARRIAGE 
+ aT) — the torpedo from rea ine its goa bu ne ‘_ a ‘ ve ‘ es tte. - "i ; 5 
a how! tpable of also destroving the tor. | “Dilled, but which may be readily cleaned, | expecially baby carriages, having two run 
de thereby making the same sanitary in every ners with means by which they may be quickly 
respect and easily mounted om the axles of a vehie 
the «ds with a WALL FLASHING.-W. L. Haw ey, 2007 FE a = , = ; 2 o hicle 
RUPTURE PAD r. Pacnwaul, Sr., 232 Ne and be secured in position relatively thereto. 
‘ ' e amour leposited Washington Av North Little Rock, Ark An. | 10th St.. Readir P 4 Ment of the teaver . 
» s eadl i. a é myec oO 1e re vw 2 oe 2 ha ol ad > —) . 
the ent the exact object of the invention is to provide a con " 7 ma< at sd : rIRE PROTECTOR.—L, F. Perey, 324 Lin- 
Anoth ject is! struction of wall Gaching which will prevent | “°" "* ‘© Provide & pad which comprises two | coin St., Rhinelander, Wis, The invention has 
. : —_ eae cuuiediine of Tenia avin Sueek endenelie members movable toward each other to exert a for an object to provide a construction wherein 
' vd the NLARGI lew oOIN erTICAL section, | Pressure on the tissues, A further object is to! the resiliency of the pneumatic tire is re 
tra ' provide a pad which can be utilized to grip! tained while a thorough protection against 
“ ; om RIy _ ' / the flesh directly or a covering or portions of puncture is secured Another object is to pro- 
, ry the clothing over the same, and which will) yide a protector formed into a plurality of 
retain its position after adjustment The de pirts and connected together in such manner 
, vice may be utilized in connection with any | that it will not interfere with the usual re- 
" approved form of belt silient action of the tire. 
' rh 
t Prime Movers and Their Accessories SHOCK ABSORBER.—T, Davis, R.F.D. No. 
whe SPARK GAP CONTROLLING DEVICE.— | 1. Mounds, Okla. This invention relates to at 
‘ ! i 4;. H. Taper, 182 State St.. Binghamton, N. yy, tachments for motor vehicles and has for its 
I iyed | This invention relates to sparking devices | object the provision of a shock absorber for 
' | for internal combustion engines or the like,| Use Upon motor vehicles of a very popular 
! ea 1 ! x tl and has particular reference to means for | Make provided with transverse front and rear 
th ‘ ' varying the intensity of the spark by positive | SPrings, the device being in the nature of 
i " ' means under the control of the operato) The 
the | primary object is to provide means whereby j 
j " VBRMAR ORPEDG | \ |} the gaps in all or any number of spark cir 
Ww .. 4 \ , cults may be increased or diminished at will 
he d le a high ex and so maintained either during the starting 
ley mpi 0 lero of the engine or its subsequent operation 
ig ' SHOWING THE FLASHING 
it k ergead 8 i ss : 
. i aad ; be Sasking, A tuether eblect is to provide & Pertaining to Recreation 
: . “— » wall flashing especially designed for reinforced WALKING TOY HORSE.—A. H. Loomis, 
merete building structures and which can be | Les Cruces, N. M This invention relates to 
. anchored in the wall as the latter is built, &™usement devices and has for its object to 
ind which will be comparatively cheap to t provide a toy horse with means whereby its 
tall and efficient in the performance of its | !egs may be moved by an operator seated upon 
netions 
Machines and Mechanical Devices 
SPRING Marron . I Boas, 410 No. Sth 
St Fort Smith, Ark rhe invention has par- | A PERSPECTIVE VIEW, SHOWING THE DEVICE AS 
ticular reference to means for receiving and } APPLIED TO ONE END OF THE RBAR SPRING 
holding a ol spring wound to facilitate the 4 , . F 
| a coil spring including a piurality of horizon- 
j insertion of the original within the drum, and . , : a“ 
be tally disposed convolutions, novel means being 
i to permit of the removal of such spring when ‘ . 5 ‘ 4 » 
’ . provided for connecting the device with the 
t roken or otherwise njured and requiring the 
1 rear hubs or with the front axle as the case 
| insertion of a new spring \ irther object 
} . may be 
} is to provide means simply constructed heap < 
\ }  eminetere and convenient in we RIM HOLDING STAND.—P,. Cannon, 36 W. 
\ : 66 s New rk, N. Y. The invention Tre 
\ VARIABLE SPEED TRANSMISSION ME 6th St., ew York, - ¥ rap a ae p 
‘ lates | r facilite 4 » rer 
y CHANISM—H. G. ALTVat1 1015 W. 14th! ites to means for facilitating the ren 
; a shoe or tire from a rim and more especially 
St. Denver, Cok Phe object of the invention p 5 . 
. rovid 1 transmission |} to a device particularly adapted to be used 
a te provide 1 variable spec rans SS10 
' sa rmit tl aintek tel te ee ee ee rHE| with a rim of what is commondy known as the 
bite mn th irranged o perm ie operator o ” . pe 
- DEVICE detachable, demountable type, The object is 
harged wit! an " h ind easily hange from one speed to . : a . 
—_—oe . . : : ' pene to provide a foldable rim holding stand ar 
wh . mothe wit it ienger of stripping gear| the herse whereby the device will progress : 4 
- ; ; biect | Tanged to support a rim a_ short distance 
7 re fl wate , hav » ten with a walking action An important object afl aa b 
= : re : Page c I above a floor to facilitate the removal of the 
i th ‘ the projectile ee is the provision of a toy horse in which th: : tl tevi elae pendiiy eatessl 
- : ‘ P » e ‘vice sing reg , ¢ : 
” h > @ eontate oe A ee head is swingable laterally to effect steering, | 570% “re Gevice Selng — y J 
. ie ’ accommodate different sized rims. 
. doth 6 — , wines ¢ th 4 - connection being provided between the head : ——— 
5 and the front legs whereby they may be turned We wish to call attention to the fact that 
LL Post —W. o'To "4 horl = || , >i —— Without interfering with the walking action. | \. are in, a position to render competent serv 
vin tt ntion ; : = MARBLE SHOOTER.—A. E, Maptson, 118 | jces in every branch of patent or trade-mark 
whict . by . Myrtle St., Redlands, Cal. This invention | work, Our staff is composed of mechanical, 
} ; hich truck | while capable of discharging various projectiles | electrical and chemical experts, thoroughly 
\ t not th st or the for different. games jis more particularily in trained to prepare and prosecute all patent 
i wi ’ pable ‘ ling —= tended for embodiment in a device for shoot applications, irrespective of the complex Da 
w ! { wticity to return ing the taw in playing marbles. The general! ture of the subject-matter involved, or of the 
to normal position when permitted | object is to provide a shooter presenting a seat | specialized, technical or scientific knowledge 
i h when str k wil ind an alarm AN VIEW OF THE VARIABLE SPEED TRANS for the article to be projected and provided required therefor, 
. \ SPOON ‘ ' MISSION MECHANISM with handles to be grasped for holding the We also have associates throughout the 
LL SEMIiNG i ’ SBAI P > : 3 s 
: ar shooter and a spring for exerting a projecting | world, who assist in the prosecution of patent 
! nlf p, N. ¥ Phe ention relates get vheels Another object is to provide a large)! , . , - - ’ - 
1 t iff i t for f force, together With means to contol the) ang trade-mark applications filed in all coun 
y to ming device il more particu " ber of ¢ erent speeds Say en or or = re 
‘ : . _— : ee —? spring and to release the same for the project- | tries foreign io the United States. 
dev f I ioving one of two) ward drive and five for reverse drive thus ing movement 
y ove > WY * ar » 
aifve nt ye gravities which) permitting a gradual instead of an abrupt P MUNN & CO., Solicitors of Paton RK 
hough together are not chemically mixed, the| change from high speed to low speed or vice Pertaining to Vehicles Woolworth Building, NEW e- 
» ; , “AQ . 
ject being the provisiom of a imple inex versa thereby rendering it possible for the SHOCK ABSORBBDR.—T. Davis, R.F.D. No. rower Building, CHI¢ AGO, I C 
| =r 5 1; , 
pensive device for this purpose which may be| engine to maintain a _ practically constant] 1, Mounds, Okla. Among the principal objects Scientific American Bldg., WASHINGTON, BoE 
eadily manufactured material having a! speed. of he invention is to provide a shock ab-| Hobart Building, SAN FRANCISCO, 
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Sending horse -power 
world-wide through a wire 


T six o’clock in the evening a switch is closed 
and the streets of Los Angeles become 
broad avenues of light. At the same time, a 
little village a hundred miles away is made safe 
for the night by the glow of electricity. And the 
same source of power supplies them both. 


Far up in the hills is a power plant, where big smooth run- 
ning machines silently change the rush of a waterfall into 
the invisible power that runs through a wire and does the 
work of man wherever he needs it, whenever he wants it, 
no matter how hard that work may be. 


Whether it be to drive the wheels of big industry, to carry 
people and materials across continents, to propel a ship at 
sea, to save the housewife work and worry, or to furnish 
the same good light for the rich and poor alike—electricity 
is always available, for it can be carried from the place it 
is made to the place it is used, quickly, cheaply, safely, in 
any amount. 


The same system of wires may be fed by a coal mine in 
Pennsylvania and a waterfall in Maine, and may supply 
a power line which serves a spinning mill in Massachusetts 
and the water pump of a Delaware farmer. 


The people of several states derive benefit, pleasure and 
protection from one power plant on the Mississippi at 
Keokuk, Iowa. The falls of Niagara serve thousands of 
communities in New York State and Canada. 


The General Electric Company has not only provided a 
means for developing nature’s dormant resources into 
power. It has also perfected the necessary machines and 
devices for sending that power to the places of greatest 
usefulness. These machines regulate the intensity and 
pressure of that power; protect the lines from lightning 
and make it easy todistribute 50,000 horse-power in fractions 
of a single horse-power, without danger to equipment 
or user. 


But the greatest service of the General Electric Company 
is its increasing usefulness, both in the origination of new 
machines for new uses, and in the whole-hearted employ-~- 
ment of its vast organization towards making electricity a 
commodity which may be made cheaply, transmitted easily 
and used intelligently by the masses, from school boy to 
engineer. And in doing this, the General Electric Company 
is constantly striving to conserve raw materials, such as 
fuel, which may better serve man in other capacities 


we 
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Earn More — 


Jim was ne belt man" at the Millard Mills 
Ambitious enough to want to see more money in his 


pay envelope each week Yet intelligent enough to know that 
to get more, he must make himself worth more 
And just there was the “ rub 
Kept on the jump every minute of his working day— 
remake belt joints that didn't, wouldn't and apparently couldn't “ stay 
i little or time for really constructive work--work that would have increased 
ar power and s getling power. He was in a rut--and he knew it 


Belt Fasteners 
stayed put 
He determined to give Crescents a trial. 


t he heard of Crescent 
a joint that 
ut desperate 


heard how they dispelled belt troubles 
y making 
was incredulous Did so. Found 
‘ 


what ad heard was Gospel Trutt The joints he made with Crescents H-E-L-D witha 
go grip. No part of the belt was purfched or cut away its full strength was sustained 
Pertect tact with puiley at the joint insured full power transmission. Freedom from the inter- 
pt aused by non ling joints meant continuous production 
And now fim is a different man 
Freed trea e worry and work of continually remaking belt joints, he has time to apply him- 
productive tructive work—to make himself worth more to Millard Mills 
Furthermore, t Big, Boss has noticed the difference in Jim. And has made a corresponding 
ference i he an t he puts Jim's weekly pay envelope 
ere a ra this for you 
“ est that 1 write to Dept. 66 for new Book'et on Increasing Belting Efficiency 


CRESCENT BELT FASTENER CO. 
381 Fourth Avenue, New York 


Canadian Branch: 32 Front St., West, Toronto, Canada 


RESCENT BELT FASTENERS 
; “Make Good Belts Give Better Service 























FORGING AHEAD 
N the acquisition of the Chicago, Ill, and St. 
Catharines, Ont., works of the Whitman & 
Barnes Manufacturing Co., ]. H. Williams & Co. 
attain the ultimate geographical ideal for the 
service of their customers in Superior Drop- 
Forgings and Drop-Forged Tools. 


J. H. WILLIAMS & CoO. 
“The Drop-Forging People” 
Works: Brooklyn, Buffalo, Chicago, St. Catharines 
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Fish Fancying and Freak Farming 


Continued from page 31 


their fate and never revisits the spot. 

With the approach of cold weather, the 
adult terrapin begin to get inactive and 
ultimately burrow into the mud and hi-} 
bernate until warm weather again rolls 
round. Left to themselves, these turtles 
hibernate in deep water or in holes 

hich they dig along the shore a few 
inches under the low-water mark. Where 
the turtles are raised in confinement the 


customary practise is to provide a board 


shelter which is sunk and fastened to 
stakes about one foot above the bottom 
of the pound in some protected corner 
of the inclosure. Generally the fish shed 
is bedded with eelgrass, a shelter three 


by five feet in size furnishing ample bed- 
facilities for the sleep of 
100 to 200 full grown turtles where they 


Poor winter 


arrange themselves in layers, as they or- 


lin «addition, 


dinarily do. 

It is a relatively easy and simple mat- 
ter to care for adult terrapin while their 
feeding expenses are practically negligi- 


ble as it only costs seven to eight 


|} quite a 


July 10, 1920 


Before quitting the felling of trees, it 
may be of interest to show how the lum- 
berman uses peavey and kilhig in direet- 


ing the fall. The kilhig is a long pole, 
perhaps 3 or 4 inches in diameter. At one 
end it is sharpened or else shod with a 
pointed tip or fitted with a spike. This 


end is set in a small notch in the tree at 
a point anywhere from 5 to 8 feet 
the ground; while the other end rests 
against a peavey handle or short pole, 
The peavey or pole is stuck in the ground 
like a crow-bar and is in contact with 
the kilhig a short distance this 
point of support. By thrusting the upper 
end of the peavey or forward, the 
Whole acts as a lever, the fulcrum being 


above 


ubove 


pole 


ut the ground level. By this means a 
very strong thrust may be exerted against 
the kilhig and so against the bole of 


the tree. 

The great tree may be comparatively 
alone so far as big companions are con- 
but there may nevertheless be 
woods around. He crashes down, 


cerned ; 


|} woods or no woods, crushing and break- 


cents | 


u day to feed 100 animals. Under nat- 
ural conditions, the diamond-back terra- | 
pin is omnivorous, feeding on smaller! 


crustaceans and mollusks and consuming, 
mnat- 
Under domestication, chopped, fresh 


considerable vegetable 
ter. 
fish is one of the best foods for the aquatic 
turtles, the adult consuming 
about two Blue crabs or 
fiddlers change 
to lend where they 


averuge 
daily 
used us a 


variety to the menu 


ounces 


may be feed 


jure available while oysters are the pref- 


erable food for the young turtles which 
ure forced during the season of cold 
weather in the hothouse. The common 
practice is to feed unmarketable and 
‘small-size fish to the terrapin. Under 
conditions where a dependable supoly of 
fresh fish was not obtainable, cornmeal 
haus been fed in a soft mash form while 
sliced and mashed cabbage and turnips 
have ulso heen successfully used. 





| the 


| to be 


| 


Terrapin farming features two avenues 
of income, as breeding 
who 
addition to 
turtles for 
Baltimore, 


stock 
en- 
mar- 
human 


foundation 
sold to wish to 
gage in the business in 
keting the mature 
consumption in 
und New York, the leading terrapin cen- 
ters of the country As the annual 
losses consist of less than ten per cent of 
first brood mortality of less 
than one per cent a year in the case of 
the full-grown terrapin, the income from 
the commercial production of these valu- 
and sought-after products promises 
fairly certain and dependable. It 
is essential to keep the pens and pounds 
clean and free of contamination, Usually 
the water flow will carry away any debris 
und where only 


cun be persons 


and a 


Philadelphia | 


chopped fish is fed there | 


ordinarily is no aftermath left to be re- 
moved. It is necessary to maintain the 
winter house for the voung in a neat, | 
sunitary condition and where these re- 
quirements are satisfied, the terrapin 
raised under confinement are protected 
from all the evils and ailments to which 
the animals are exposed under natural 


with 
and mortality 


conditions the results that 


reduced to a 


sickness 

are minimum. 

The Twentieth-Century Lumber-Jack 
Continued from page 34) 

rhese are driven into the cut, back of the 

They the 

throwing on 


suw,. tree above from 
the and 
“bind” and they also assist 
in directing the fall. After a 
moment when the tree 
fall This occurs when 
a part of the bole is still untouched either 
by notch or by cut. The 


keep 
weight Suw 
causing it to 
time, there 
comes a critical 
really starts to 


suWw suwyers 


must be on the alert. It is necessary to 
stay long enough, and it is inadvisable to 
stay over long. One man simply lets go 


and makes his “get away”; the other must 
get the saw out and then get out of the 
way. 


thus | 


ing everything in his way. His branches 


are to be cnt away and his bole cut inte 
log lengths. This latter is called “buck- 
ing’ the tree. Here the cross-cut saw has 


largely displaced the axe. 

The cable-way is coming into greater 
and greater use in logging operations, 
Its principal function at present is con- 
very largely with the getting of 
the logs from the scene of the felling to 
points along the rozxd over which they are 
to be hauled. Essentially, the cable-way 
consists of a sufficiently heavy wire rope 
temporarily between elevated 
supports, a carriage adapted to travel on 
this rope as on a track, and sheaves and 
tackle suited to shift the empty or loaded 
carriage along the This cable 
needs to be a strong affair as it must or- 
dinarily support the log or logs. A wire- 
rope 1 or 1% inch in diameter is the 
usual thing. The span may be 600 or 750 
feet, or even longer. <A_ representative 


cerned 


suspended 


cable. 


method of urranging matters is as fol- 
lows: <Along the road over which the 
hauling is to be done, and at intervals of 
perhaps 1,000 feet, head trees are se 
lected. Back in the region to one or 
both sides of the road, tail trees wil 
also be chosen. Intervals between them 


of 150 or 250 feet are representative. 
These tail trees will roughly parallel the 


roud and the line of head trees. A cable- 


way will cover the ground between a 
tail tree and the nearest head tree. It 
will readily be seen that in some posi- 


tions, the cable-way will be perpendicu- 
lar to the roud and at other times more 
or less oblique. The are secured, 
naturally, in the regions commanded by 
the cable-way and brought in 
to the head trees by operating the car- 


logs 
positions 
riages. 


The head 
height and 


size, 
con- 
tree 


selected for 
straightness as well as 
venience of position. A good head 
may be 18 inches in diameter 60 feet 
from the ground. Steel guy ropes are 
used as a means ot maintaining head and 


trees ure 


tail trees. It is necessary that the car- 
riuge or trolley shall have two moeve- 
ments—the out-haul and the in-haul 
|} movement. Two independent ropes may 





provide for this double requirement. A 
hoisting engine will be set up near the 
head tree. For two independent ropes, it 
provide two independent drums or 
The tail rope may be 
It passes from the 


must 
their equivalents. 
arranged as follows. 
hoisting engine to a sheave block secured 
up on the head thence to and 
through the carriage and on to a second 
up the tail tree, Passing 
round this sheave, it returns to the car- 
riage and is there attached to the rear of 
it. Naturally, a winding-in movement of 
the drum will exert an out-haul pull on 
the carriage. The in-haul rope is known 
aus the skidding rope. It runs from a 
drum on the hoisting engine to a sheave 
up on the head tree and thence to a 


tree, 


sheave on 
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The Connecting Link 


Between 





Dependable 
Electrical 
Protection 











AND 
Economical 
Operation 











ECONOMY 


renewable 


—FuUSES— 


Constant inspection at the plant 
and by the Underwriters’ Labora- 
tories insure accurate rating in all 
Economy Fuses—they afford de- 
pendable protection in the circuits 

of all industries using electrical 
energy. 

Economy ‘Drop Out” Renewal Links cut | 
annual fuse maintenance costs 80% as 


compared with the use of ‘‘one-time’’ 


fuses. Nothing is discarded in a blown 
Economy Fuse but the inexpensive “Drop 
Out’’ Renewal Link. 


The fibre cartridge, heavy end caps and 
the winged washers which lock the fuse 
and make renewal the work of a few mo- 
ments only, are virtually indestructable. 
They are used over and over again. 





Be Sure to Specify Economy Fuses 


All Leading Electrical 
i Dealer 


Economy Fuse & Mfg.Co. | 
Chicago - - - U.S.A. 


was the first line using an inex- 


For Sale by 
lobbe 


TS ar 





Economy 


pensive bare link for restoring a blown 
fuse to its original efficiency to be Ap- 
proved In All Capacities by the Under- 


writers’ Laboratorie 














SCIENTIFIC 


second sheave secured to the head of the 
carriage. This rope may then run back to 
the head tree. <A winding-in 
of the drum, and the trolley is hauled in 


movement 


with its load. The power of the skid- 
ding haul may be regulated by the wind- 
ings on the blocks. Naturally, though, 
| the greater the power exerted thus, the 
slower the speed. Sut it is, in mechan- 
ical affairs, often the case that what 
really counts is doing the work whether 
the speed be slow or fast. 

The aerial tramway is a kind of de- 
veloped cable-way. It is advantageously 
used in such cases as those where the 
logs are to be got off of a plateau to 
some comparatively low point in the val- 


| ley; and in cases where a 
fer is to be made 





| railroad, 


| horses, 


reverse trans- 
example, 
canyonlike 


that is, for 
from a wooded region in a 
valley to some elevated point on the side. 
In either what 
not necessarily a transportation from the 
the felling nor a transportation 
to a main road to the mill. The bridging 
of the gap, as it were, may occur at any 
place between the point where the trees 
grew point where they are cut up 
into lumber. Generally, the tramway lies 
in one vertical plane. But there may be 
curves in that plane—depressions and 
elevations. If the general direction is 
down, gravity may supply the power for 
the transportation. The logs are carried, 


case, needs to be done is 


scene of 


to a 





not dragged. Tramways may be quite 
long affairs. There is one in the South 
that is 38,700 feet in length. The iogs 


are brought to the brow 
other means. From this point to a rail- 
way in the valley below, they are trans- 
ported on the %-inch steel rope of the 
tramway. The general slope of the coun- 
try is followed roughly by the line traced 
out by this cable in a_ vertical plane, 
There brackets at intervals of 150 
and 250 feet which support the line and 
are in turn supported by the trees to 
which they are attached. There is a 
suitable casting belonging to the brackets, 
and a slot in this casting provides a rest- 
ing place for the wire The 
are carried by trolleys, two to a log. The 
cable rested in a slot in the casting with- 
out being fastened, except in depressions, 
where a keeper was secured to the bracket. 
Each of the trolleys carrying a 
was provided with two pulleys. 
These ran on the upper side of the cable. 


ure 


rope. 


or 
log 


sheave 


The logs were secured and held by 
“grabs.” Each grab was attached to a 


short chain at one end, while at the other 
a ring was provided. The rings enabled 
the chains, grabs and logs to be tempora 
rily secured to the two trolleys. Five 
pairs of trolleys carrying five logs were 
secured together by a %-inch rope 
which passed #round a drum controlled 
by a friction | ake. Naturally, the 
ing engine to which the drum belonged 
was set up at the head of the incline. It 
paid out the line connecting the trol- 
levs when they made the descent to the 
and wound it in when the load 
had been discharged and the trolleys and 
chains ready for the return A 
15-hp. gasoline engine supplied the 
The logs were brought to the 


wire 


hoist- 


were 
power, 
brow of the 


plateau by horses, after which they went 
down the inclined cable. This example 
will answer as sufliciently representative 


of the use of logging 
operations, Variations may naturally be 
made, even to reversal of the direction 
of movement of the load. 

Logging railways have been coming into 


eable tramways in 


favor in recent years. These vary much 
in design, excellence, speed of transporta- 
tion, and the like. Some roads have 
tracks whose rails are the natural boles 
of trees. The limbs are removed and the 
inner face squared Such rails may be 
laid directly on the ground if it is suffi- 


ciently hard, although a certain 
of ballasting or 
get the 
The 


mules or 


dinount 
blocking up may he 


needed to upper surface moderate- 
motive power 
oxen, goes on its feet in 


rails. After a 


ly level. consisting of 


the space between time 


of a plateau by | 





logs | 
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Enemies of 


Portable Electric Cord 


Sharp edges, heavy tools, castings, trucks — 
these are the enemies of portable electric cord. 


Ordinary cord falls down under such treat- 


ment because the cover is weak. For on the 


cover depends the life of any cord. 


TURACORT) 


TRADE MARK 


is the portable electric cord with the heavy woven 
covering like a piece of fire hose that cand up 
It will out- 
preve 
pensive delays and keep down renewal costs. 


under the most grueling service. 


wear ordinary cords many times, nt ex- 


Duracord can be furnished in all sizes of porta- 
ble electric cord and also in the larger sizes of 
single and duplex cable. Ask your electrical 
jobber about Duracord or let us send you samples 
of Duracord and ordinary cord for you to test 


and compare yourself. 


TUBULAR WOVEN FABRIC CO. 
Pawtucket, R. I. 





Makers of Duraduct 
Flexible Non-Metallic Conduit — 
and tubular woven fabrics of all kinds 










Here is the ordinary 
braided cable cover- 
ing. Note theo 
porous construction 
easily cut, stretched or 
unraveled. Compare 
it with the illustration 
of Duracord, 









pen and 













This is Duracord 
Thick, heavy strands 
woven like a piece of 
fire hose, not braided 
shows outside 
nly with im 
compound 


Picture 

covering o 
pregnating 
removed 











SIMONDS 


CIRCULAR 
SAWS 








‘tis the way 
they are made 


The SIMONDS 
of 


pering 


method 
flattening and tem- 
under pressure, 
in one process — and 
without hammering — 
is a vital factor in the 
keen, edgeholding 


qualities of SIMONDS 


Circular Saws. 


that 
and 


The fa 
SIMONDS 
operates their own Cru- 
cible Steel mill, 
steel of the exact analy- 


ey 
owns 


insures 


sis desired for every 


SIMONDS product. 


Simonds Manufacturing Co. 


The Sow Makers,’’ Established 1832 


Fitchburg, Mass. 





SAW STEEL 
PRODUCTS 


MADE RIGHT SINCE 1832 









fsuch a 


SCIENTIFIC 


kind of 
The 


become a 
the 


railroad 
trench 


miaty 


shallow through woods 


wheels of the curs may have big circular 
grooves on the periphery to provide for 
au proper grip on the rail; or the inner 
flange may be more pronounced Then 
there ure railroads where sawed pieces 
supply the rails. This particular type of | 


road is common in the hardwood regions 


of the Appalachians However, the cost 
of maintenance is considerable, due large 
lv to the wear and tear of the rails, but 
ilso to the disintegrating effects of wet 
weather. Steel rails are in considerable 
use and have approved themselves over | 
1 goodly period Railroads with such 


rails may be operated by animal power or 


by steam locomotives 


Turning the Wheels of a Century 


. Hence 
Continued from page 36 
the ountry or for a drainage basin 
Furthermor different authorities show 


wide variation even for comparatively 


nited areas For instance, one author 
ty allots to California 11,400,000) horse 
wer, another only 5,000,000 One au 
hority vives Oregon nearly Y.000 0000) 
orse-power, another only 38,500,000, One 
vives New York, Maine, California, Ore 





ind Washington a total of 31,000,000 
iorse-power W hile other authorities give 
ese states a total only half as great 
There are comparatively few distinct 
ely storage developments in the United | 
States In many engineering problems 
engineer cun use the actual results of | 
lar work as a basis for estimates, 
computing storage possibilities few | 
my such results are available Any | 
estimate including storage therefore, | 
must be mainly theoretical. Such theoret 
cal computations are likely to give results 
fur in eXCess ol actual possibilities 
There are many practical factors that 
reduce such theoretical power In the 
first place, the flow of many streams so 
fluctuates—that is, the flood is so high 
ind the minimum so low—that a _ vast 
storage would be necessary to bring 
ubout a reasonably high average of act 
ual power-production. Such storage may 


impossible or its cost 
the value 
necessarily be 

York State Water 
for found 
that the flow of the Delaware River va- 
ried from as little as 400 cubic feet per 
second in extreme drought to 150,000 eubie 


be either physically 
prohibitive, because of 
land which would 
ved rhe New 


Comission, 


may be 
of the 
submer 


Supply Instance, 


feet at freshet flow, but that there are 
not storage facilities of sufficient capacity 
to hold back the vast volumes of flood 
water. Again, a stream may have a rela- 
tively even flow but so gentle a slope us 
te render storage impracticable; and still 
again, power and storage developments 
may be impracticable because of insuf 
ficient foundations for a dam This is 
the cause with the lower portions of the 
Grand and Muskegon Rivers in Michigan 
Storage possibilities are further limited 
by the inareasing demand for water for 
ther uses, such as irrigation and do 
nestic supplies for cities and towns It 
is apparent, tharefore, that any estimate 
based largely upon the theoretical possi- 
bilities of the topography of a section 
must be subject to serious practical error 

Summarized, then, the conclusions here 
reached wre that the maximum possible 
power-development through the use of 
water power is but a wild guess, but that 
t is most certainly in excess of twenty 


live million horse-power, that it is proba 
b n excess of forty million horse-power 

d that it is possibly more than double 
hat sum, should great need (as caused 
vy a fuel shortage) make an intensive 


iltivation of water power a necessity as 


well as al onomical possibility 

With these figures in mind, we can 
logically proceed to a consideration of 
those factors which have held this nation 
back in the development of its water 
ower and the necessary things we, as a 


sure diaphrazms act upon the pointer 
The combined action of the two sets of 
diaphragms therefore causes the pointer | 


to indicate the true quantity of steam 
which is passing, independently of 
| changes which may take place on its 
pressure. In addition to recording the 
rate of flow on a chart these meters may 
be caused to integrate the quantity of 
steum which has passed, so that it may 
| be read directly on counting disis. The 
clockwork mechanism which drives the 
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nation, must do to make of our power |! 
resources us great an economic asset as | 
we have made of our coal and are now | 
making of our oil. Let us hope that | 
when we do, it will be with less waste 
and extravagance than has characteri- | 
ized our use of fuels, and let us thank | 


whatever Gods control us that our power 


resources, unlike our forest resources | 


cannot be destroyed by fire or greed for | 
the present gain without regard to the 
future 

Measuring Steam 

Continued from page 37) 
that it is usual to magnify the motion of 


the mereury by a float and pulley mechan 
thus giving a large motion of a 
pointer exactly as in the case of the ordi 


istn, 


nary type of “weather glass.” Another | 
device consists in arranging that the col 
umn of mercury as it rises shall succes 
sively short-circuit a number of resist 
inces through which a current of con 
stunt voltages is flowing. By suitably pro 


portioning the resistances it is possible to 
urrange that the quantity of current flow 
is directly proportioned to 
flowing 
serve as on 
and a wattmeter 
for recording the. total 
mercury, however, has 
so that other mak 


ing at time 


the quantity of 


runny 
Thus an 
indi 


steam 


ordinary ammeter will 
cuting instrument, 
larly can be used 
tlow The use of 


certain disadvantages, 





Sliill 


ers cause the differential pressure to «act 
upon a spring-contrelled diaphragm, the 
movement of which is magnified and 


to the pointer by means of ;: 

levers. 

steum meters diaphragms, sim 

used in aneroid barometers, 
and the pressure correction 
reference has been niade 
of another spring- 
diaphragms subjected to the! 
total steam pressure. The motion of these 

latter diaphragms is made to alter the 
leverage with which the differential pres 


transmitted 
series of 

In some 
ilar 
are employed, 
to which 


wo those 


device 


ubove consists set of 


controlled 


chart also causes the periodical rotation 
of a spindle, which is held in gear with 
the counting mechanism during a part of 
the revolution, greater or less according 
to the rate of flow at the time. Other 
methods of integrating the flow comprise 
a friction wheel driven by a disk. The 
disk is rotated uniformly, but the revo 
lutions of the wheel and therefore of the 


counting mechanism depend upon the 


radial position of the wheel on the disk. 
This position is controlled by the rate of 
flow of the steam 


Toys That Do Great Work 
Continued from page 38 

recorded to calculate from 

this test just what horse-power will be re- 

drive the completed ship. In 

the case of yachts or other pleasure boats, 


It is possible 


quired to 


the designer often has made a model 
which will show the prospective owner 
just how the vessel will look. 

Before a skyscraper is built or any 
other important building, plaster or clay 
models of it are made to assist the archi 


tect in designing the exterior Interior 
models are also often made to help in 


the arrangement. 

Models were used in the laying out of 
some of our huge war munition plants. 
In one case a model almost large enough 


to fill a room was made, with every build- 
ing in detail. It facilitated the problem 
of arrangement. 

Since 1912 the U. S. Naval 
hundreds of models for 
tion of One model 


Academy has 
the instruc- 
built for the 


used 
cadets. 





353 S. Alameda St. 


CE _ammmey 


July 10, 1920 








Leaves tree climb. 
ing to the squirrels 


There’s no steeple-chasing 
all over the place when your 
brakes are Garco lined. Even 
the wildest “flivver” is easily 
kept in check. 


Garco is always reliable. Itis 
strong enough to hold anything that 
runs on rubber—enduring enough to 
stand the severest strains. Depend- 
able at all times and under all circum. 
stances, is Garco. 


N. B. The Garco dealer’s is a good 
shop to “‘tie up to”. 


General Asbestos & Rubber Co. 
Charleston, S. C. 
CHICAGO 


ASBESTOS 


BRAKE LINING 


Weber Crank-Pin 
Re-Turning Tool 


NEW YORK PITTSBURGH 








This Weber Tool J 
turns all pins abso- 
lutely round from 
one setting of 
Crank Shaft, on 
centers. A micro- 
ateSne ee 


operator to gauge his 
cuts and turn all pins to uniform size. The average time 
required for trueing pone 8 Din is from 5 to 10 minutes. The 
4 pins can easily be hed in 30 minutes, and the entire 
shaft is completed — 4-7 one —~_ a 
The Weber Tool i: to turn crank- 

within as close limits of accuracy as any other known me! 
It will soon save its cost in any Tractor or Automobile Re- 

hop. An assortment of cutting tools are furnished. 
These wiih Ge the pinw of mont 0 of the popular 

Write for Circular and Prices. 
ae SAWYER.WESER veo a MFG. CO. 





Corliss Engines, Resin 
and Bottlers’ Machinery 
The VILTER MFG. CO. 


899 Clinton Street Milwaukee, Wis. 














INDICATING - RECORDING - CONTRO! 


REALIZATIO 


T 'ycos Temperature Instruments are 
built upon two basic factors: the dictates 
of science; the requirements of industry. 
So each completed Frees product is reliable. 
That is why great industries standardize on 
Jeeos Temperature Instruments. 
There are Jrcos Temperature Instruments 
Indicating, Recording, Controlling—to meet 
every problem. Tell us your needs. 


Taylor Instrument Companies 


Rochester, N. Y. 


There's a Trees or Taker Thermometer 
for Every Purpose 
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PATENTS. 


F YOU HAVE AN INVENTION 
I which you wish to patent — can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
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Book on Patents is sent free on re- ~- 
quest. This explains our methods, 

terms, etc., in regard to Patents, = 
Trade Marks, Foreign Patents, etc. : 


SCIENTIFIC AMERICAN 


contains Patent Office Notes. Decisions of 
intere't to inventors—aad particulars of re- 
ccatly patented inventions. 


MUNN & CO., sv'iiiiti" 


Woolworth Building, NEW YORK 
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Tower Building, CHICAGO, ILL. 
Scientific American Building, WASHINGTON, D. C, 
Hobart Building, SAN FRANCISCO, CAL. 


PST 


Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one 
ree are ere F | 

Scientific American Monthly (established 
1876) one year ...... $5.00 

Postage prepaid in United States and posses 
sions, Mexico, Cuba and l’anama 


Foreign Postage 
Scientific American $1.50 per year additional 
Scientific American Monthly 72c per year ad- 
ditional. 
Canadian Postage 
Scientific American 75c per year additional, 
Scientific American Monthly 36c per year addi 
tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank | 
draft or check 


Classified Advertisements 
Advertising in this column is $1.00 a line 
No less than four nor more than 12 lines 


accepted. Count seven words to the line 
orders must be accompanied by a remittance. | 
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BUSINESS OPPORTUNITIES 
SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $1500 necessary. Will allow expenses to Balti- | 
more as explained. Address, Treasurer, 416 N. Howard | 
St, Baltimore Md. 


AGENTS WANTED 
AGENTS—$40-$100 weeklv: free samples, gold sien 
letters; anyone can put on store windows: liberal offer 
© general agents. Metallic Letter Co., 431X N. Clark 
Street, Chicago. 





FOR SALE 

AN important lot of black Nickeloxide mixed with 

fat oil, proportion 1 to 3, for sale. Please send offers to 

U. F." 12726, care of SCLENTIFIL AMERICAN, 
HELP WANTED 

PATENT Office Draftsman. State experience and 

— desired. Munn & Co., 233 Broadway, New York 
ity. 





WANTED 
REFRACTOR, 4 inch or larger, of standard make: 
equatorially mounted with circles H. Chandler, 
Belgrade Lakes, Maine. 


WANTED 
THE exclusive manufacturing rights of some ma 
chine, device, or article in the metal line patented or 
otherwise, by one of the most completely equipped 
manufacturing plants in Indiana. Address W. F. M 
P. 0. Box No. 263, Bedford, Indiana. 


For the Highest Prices send us false teeth, 


old and broken | 
mg platinum, diamonds, watches, old go!d, sil- 
ver, War Bonds and Stamps. Cash by return mail. 
Goods returned in 10 days if you're not satisfied. 
Ohio Smelting & Refining Co., 234 Lennox Bldg, Cleveland, Ohio 


IDEAS FOR INVENTORS| 
y Book 
tmaZNVENTORS UNIVERSAL EDUCATOR 


960 Mechanical Movements and Perpetual Motion, also deci- 
Sons of courts on Patent cases und valuable advice on choice of attorneys 
‘ ¥. »atpaid everywhere 


Price, $2.00 
FRED G. DIETERICH, 661 Ouray Bidg., Washington, D.C. 
ltteer 


a 7) ed 
“S*nuine inner armor for Sutotires. Double mileage; 

Prevent punctures and blowouts. Easily applied 

Without tools. Distributors wanted. Details free. 
Accessories 


ies Company Dept. 229 Cincinnati, Onio} | 


—— <a 
Hudson River Night Lines 
Daily from Pier 31, N. R., at — St., week- 
ha 6 P.M. and 7 P. M. Sundays and Holidays, | 
intes M. and 9 P. M.; West 132nd St. half hour | 
P (daylight ekg Sat. Due soe 6 o'clock 
@ Morning, Troy, 7.15 A. M. Direct rail 
Sounections to all’ points. 























any expense to the client. Our Hand- 2 | 
=| logue the varied practical uses to which 
models are put must end in the approved | 











>| pers were granted. 


. 
call wires, gets a 


| matically, 


| Other 
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academy is a full-size Deisel oil engine, 
cut away to show how every part func- 
tions. The firing, scavenge and intake in 
the cylinder is illustrated by colored 
lights automatically operated. 

It has been found that by the use of 
models instead of drawings or photo- 
graphs the task of explaining a mechan- 
ism to the student is much simplified. 
nautical schools and in _ fact, 
schools of all kinds, have followed the 
lead of the Naval Academy in using 
models. 

The motorist now can buy models made 
of cardboard and metal which show him 
the exact function of every piece of his 
motor car. In fact, any attempt to cata- 


sale-bill style “and other uses too numer- 
ous to mention.” 

The foregoing names some of the more 
important uses, but overlooks perhaps 
the most common—that of employing 
models in the developing of patents. The 


=| U. S. Patent Office formerly required that 


a model be submitted before patent pa- 
But this practise was 
discontinued after thousands of models 
had accumulated and finding storage 
space had become a problem. But every 
American citizen over the age of ten 
yeurs has tucked away somewhere a 
model of “my invention.” 


The Mechanical Hello Girl 
Continued from page 41 
scriber it is ready to receive his order 
by giving him a distinctive buzz called a 
“dial tone.” 

As the next step in the manual opera- 
tion the calling subscriber gives his order 
verbally to the operator. In the mechiatn- 
ical system the calling subscriber diais his 
order to the sender by pulling the letters 
and numerical digits of the number de 
sired, in succession. 

Assuming that the call is for another 
subscriber in the same office, the man 
ual operator gives the desired number to 
a “B" operator in her own office over the 
trunk 
extends the calling line to the “B" oper 
ator by plugging the calling cord of the 
pair she has used in answering into the 
outgoing trunk leading to the “B” pos 
tion. The mechanical “sender,” upon re 
ceiving the office code letters from the 
subscriber dial, their signifi 
cance and causes the “district selector” 
(elevator), which is definitely tied to the 
line finder previously used, to start up 
und select an idle path or trunk leading 
to an “incoming selector” (elevator) in 
the same office. The analogy is evident 
between the “calling cord” of the manual 
sysfem and the “district selector” of the 
mechanical, as well as the manual our- 
going trunk multiple jacks which termi 
nate at the “B" operator’s position to 
the district selector banks which termi- 
nate incoming selectors on the incoming 
frame. 

The “B" operator locates the desired 
subscriber's number in the multiple he- 
fore her by first locating the hundred, 
then the strip, then the particular line 
She then 
busy. If it is not she inserts the incom 
ing trunk info the multiple jack and ring 
ing is started automatically. If the line 
had been busy, she would have inserted 


assigned sand 


recognizes 


tests the line to see if it is 


| the trunk plug into a “busy back” jack. 


The mechanical step corresponding to all 
this is when the “sender” causes the in 
coming selector to locate the group ot 
trunks leading to the particular 500 lines 
in which the desired number is located 
This causes a non-busy trunk to be se 
lected and then causes the “final select 
or” (elevator) on the end of that trunk 
to locate the hundred, then the ten and 
finally the particular unit line desired. 
The “final selector” tests the line to sec 
if it is busy, and if it is not establishes 
the connection. Ringing is started auto- 
If the line is busy the connec 
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TROMBERG Does it! 


CARBURETOR 


SCIENTIFIC 
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ACTION 


with the New Stromberg Carbu 
A rush 
of power inst antly follows the de 

Efficiency ts Lj 
n the 
choked boule vard or out in ¥ 





retor is as quick as thought. 


mand on your engine 
always on its finest edge. 
trafhe 
the open stretches, you are master 
You can slow down to a snail's pace - 
ad at express speed — stop start, 
your machine is under control, 


surge ahe 
" 
at will 


In addition to this you get most miles 
per gallon. These are facts — proved ab 
solutely by service and fully explained in 
literature, which will be sent you upon re 

quest. Write for it. State 
and model of 


name, year 
your car 

Stromberg Motor Devices Co 
Dept.716 64 E. 25th St. 
CHICAGO, ILL. 











A Ple sant Journey and a safe return 
‘a are most sincerely expressed with 










~ Flow ers. 

* Say it with Flowers" in any part of 

ited States and (Canada through the 

= Florists Te men he morvennt Assvotation 
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For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in 
swing. Arranged 
Steam of Foot Power, 
Velocipede or Stand 
ul Treadle. 


for 


W. F. & J. Barnes Co. 


Established 187 


1999 Ruby Street 
Rockford, iil. 
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one « } da capacity, price $25.00 and $40.00 
espectively Shi; ned prepa by express or par 
the same day we receive your order Ideal 
distilling ater f sutomobile batteries, industrial 
uees, and drinking purposes 


BOYER & CO., Dept. 10, Farnam Bldg. , Omaha, Nebr. 
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Waterbury Button Co., Waterbury, Conn. 
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STRAIGHT AND GAP BED 


13 inch South Bend Lathe $385.00 
ae ie = a 483.00 
16° a = me 550.00 
is “ “ “ ee 735.00 
ae ca ’ Ve 900.00 
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Over 25,000 in use. Est. 1906 
Send for Free Catalog 


SOUTH BEND LATHE WORKS 
421 Madison Street South Bend, Ind. 











UNISOL BOILER PRESERVER 
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UNISOL MFG. co Jersey City, N. J 


electrical,rope, air 
plane, piano, pipe- 
organ. flat. hoops, 
bale-ties, tacks, 
nails barbed wire, 
concrete re-infore - 
ment, springs, net 
ting, wire fences, steel posts, trolley~- road wires and rail 
bonds, wire whe is, auto-towing cables, horse-shoes. 


Illustrated Books Describing Uses, FREE 
American Steel &WireCo.” "“tnicice “*" 























A New, Complete Book for Owners’ Uses, Repairmen and Operators 


Motor Boats and Boat Motors 


DESIGN CONSTRUCTION—OPERATION—REPAIR 
Written by a corps of experts, edited by 
VICTOR W. 
524 Pages (6x9), 372 Specially Made Engravings and Complete Working Drawings 
Price, $4.00; by mail, $4.20 


TT le all details of 


sintenance and repair 

r building from complete, yet simple plans and con 
om the selection of the }umber and laying out the boat 
ved in detail rhe boats described have been built by 


A Special Chapter on Seaplanes and Flying Boats 
SCIENTIFIC AMERICAN PUBLISHING CO., 


PAGE, M.E. 


k for all interested in any phase of motor boating, as 
dern hulls and marine motors, deals exhaustively 

1. design and installation of all types of marine en 
Not only is boat construction 


0 


233 Broadway, New York 
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AMERICAN 


' tion is not established and a “busy signal” 
is sent automatically back to the sub- 
seriber. The analogy between the sub 
scriber’s multiple on a manual “B” board 
d the combination of the incoming wid 
final frames, while not perfect, is still 
rather striking 
No attempt has been made here to de 
ribe the intricate machinery which ec 
complishes the remarkably human results 
rhey represent years of work on. the 
purt of many trained engineers and it 
| we uld take volumes to describe them ade 
| quately Neither has it been explained 
how all of the supervising, timing and 
ticketing of various classes of calls is ac- 
complished, It must suffice, in the lim 


ited space available, to say that it is 
done and with much less error than we- 
curs when these same operations are per 
formed by human hands and brains. 
While other improvements will un- 


| doubtedly add to the utility and economy 
of the automatic telephone, the instru 
ment has now reached a stage of perfec 
tion where the large telephone companies 
are willing to invest millions in such 
equipment, and have already begun in- 
stallations which will eventually cover 
the entire continent. 

(of course most of these motenious 
changes will go on so gradually aud with 
so little friction that the average man 
will not realize their significance. He will 
have his desk phone equipped with a dial 


und he will find the telephone nuinbers 


in the directory listed with the first 
three letters of the exchange name in 
cupitals. He will find his service better, 
but he will take it all for granted and 
will worry his head very little over how 
it's done. But to the man who takes the 
| trouble to investigate, this new develop 
ment in modern science will be a never 


ending source of wonder. 


The Role of Asbestos 


Continued from page 42 


contaminate the original composition of 
the fluid. 

Asbestos has a very wide adaptation 
in the automobile field, for, in addition 
to the already enumerated uses, which are 
of course found for it in automobile fac- 
torise as well as elsewhere, it is used in 


wood form for the construction of enumel- 


ing ovens and in other places requiring a 


structurally strong fire- and acid- proof 
material. Asbestos is particularly valua- 
ble in the actual operation of the auto- 
mobile itself, us a gasketing material for 
eylinder heads and intake and exhaust 
manifolds; as spark plug packing, clutch 
facings and protective tubing for the 
electrical wiring: and in some cases in 
the manufacture of the tire fabric. Then 
the greatest use of all for asbestos in au- 


tomobile operation is for brake-band lin- 
ing, the production of which approxi- 
miutely fifty million feet per The 
fibers are required for brake band 
lining and textiles. On of 
high coefficient of friction resistance 
heat and wear it for 
brake drums cranes 
und like apparatus. 

The 


home 


is 
yeur 
longest 
account its 
and 
to is also chosen 
on hoisting-engine 


asbestos in -the 
of furnaces, 
water hot air ducts 
lining: table covers, 
flat-iron holders and 

as a fireproof 
walls, partitions 
roofing 


for 
insulation 


familiar 
the 

hot 

stove 


uses 
ure 
and 
and as a 
table 
and 
terial 


steum pipes, 
aus 
rests 
mit- 
and 
for 


mats, 

for 
ceilings, 

and 


fiber gus logs; 
for 
baseboards : 
the home, barn, 
A list of the 
fur from being exhausted by packings and 


us stucco or 
or 
possibilities of asbestos is 


silo garage, 


heat insulations in the industrial field. 
The architect and engineer are further 
indebted to it for the safer, better and | 
easier construction of fireproof buildings 
which its use in the forms of asbestos 
wood or “lumber,” waterproofing felts | 
and roofings has made possible. The va- 
riety of present uses in the building of 
business structures and homes indicates 


the almost unlimited range of possibilities 


July 10, 1929 


for this mineral in building construction 


Asbestos wood is remarkable in many 
Wiays, It is comparatively light in 
weight; structurally strong and praeti- 
cally everlasting. It can be “worked,” 


fastened and painted like ordinary woods 


but unlike them it does not warp or 
crack in service It is all the more re- 
markable because of the positive fire. 
protection it affords with a minimum 
thickness—as against brick tile and 
other materials—thereby saving valua- 
ble floor space, It is widely used as a 
fire barrier in walls, partitions, doors and 
ceilings in hospitals, libraries, depots, 
public buildings, residences, foundries, 
warehouses, machine shops, garages and 
iimost every other type of building, [Tp 
this application it takes the form of 
roofing, sheathing, window casing, mold. 
ings, cabinets, tank linings, flooring, and 
battens For electrical purposes ashes. 
tos wood plain or impregnated is less 


absorptive, has greater dielectrie strength, 


is lighter in weight, has greater insula- 
tion resistance, and is structurally strong- 


materials: it 
highest voltage. 
recommended for 
switch for 
primary fuse boxes; terminal 
and generators; panels 
switch barriers: faces 
rheostats; electric ele- 
for distant con- 
switches; converter panels; 
busbar supports; and for many other 
in the manufacture and uses of 
equipment. 

Next to the heat-insulating and pack 


than 
under 


er 
crack 


competing 
the 
Asbestos is 


will not 
use fs 
disconnecting bases lightning 
urresters : 
blocks 
for 
for 


on 
switchbourds ;: 
all kinds of 
vator controls: 
trol of oil 


Motors 


cabinets 


places 
electric 


ing field the greatest use for asbestos 
is in the manufacture of fireproof roof- 
ings and shingles. Its inherent durabil- 
ity and immunity to fire and atmospherie 


conditions make it the ideal material for 


this purpose because of the protection 
from roof-communicated fire it affords 
both the individual and the community. 
The stundard forms of asbestos roofings 
ure, first, asbestos shingles, composed of 
usbestos fibers and Portland cement 
pressed together and cut to size and 
shape, and invariably used in the con- 


struction of homes and residences. Then 
there is asbestos felt roofing, made of as- 
felts with 
phalt and shipped in rolls, and used both 
as a roofing material and in waterproof- 
ing the foundation walls of industrial 
and office buildings and = similar. strue- 
tures. Finally, corrugated asbestos roof- 
ing, in which the felts are ce 
mented to both sides of a of corru- 
protection 
und used on 
industrial buildings over 
construction roofing 


bestos cemented together as- 


asbestos 
sheet 
gated steel to serve 
against rust 
foundries and 
skeleton frame 
and siding. 

Even in 


as a 


corrosion, is 
as ou 


theater is abso- 
lutely In the curtain it serves 
us an armor against fire und the danger- 
ous backdraft. Scenery is made from as 
the lights, both in the theater 
and home, are energized from distant gent 
erators through a system safeguarded by 
material. In the moving pic 


usbestos 


the 
essential. 


bestos and 


this same 


ture theater, which today is a recognized 
part of our social life, the patrons are 


protected from the spread of fire from the 


inflammable film by an asbestos-wood 
projecting booth. At the warehouses of 


the film distributors these highly inflam- 
mable films are stored in racks and cable 


nets made of asbestos wood. 

Asbestos today is an industrial, archi- 
tectural and domestic necessity in the 
strictest interpretation of that word. 
There is no substitute for it. No other 
known material possesses the inherent 
fire resistance, durability and adaptabik 
ity of asbestos. It can be woven, Spl, 
pressed, matted, molded, in fact made up 
in ulmost any form, either alone oF in 


combination with other materials to pro- 
duce the desired results. And what & 
very important, it readily combines with 
almost any material because it offers n0 
chemical or physical reaction. 
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WHAT /S A PNEUMATIC 
TRUCK TIRE 


HEN the first pneumatic 

truck tires the world had 
ever seen appeared on the streets 
of Detroit in July, 1911, people 
called them “balloons.” 


The idea of putting a heavy 
truck on air was so far in advance 
of anything the automobile world 
had yet thought of that it took 
time for people to grasp it. 


Even today there is still a 
confusion in some people’s 
minds as to exactly what con- 


stitutes a pneumatic fruck tire. 


7 * * 


Before it produced the first 
pneumatic truck tires ever made, 
the United States Rubber Com- 
pany knew that an overgrown 
passenger car tire would never 
solve the truck owner’s tire 
problem. 


What it started with was an 
idea—the idea of creating an en- 
tirely new kind of a tire—a truck 
pneumatic — designed to meet 


trucking conditions and not 
merely market conditions. 


The U.S. NobbyCord of today 
is the pioneer pneumatic truck tire 
— lineal descendant of the first 
of its kind — brought out by the 
United States Rubber Company 
in 1911, after two years spent in 
developing it. 


There is a difference between 
pioneering a tire and pioneering 
a market. 


U.S. Pneumatic Truck Tires 
United States @) Rubber Company 


The oldest and largest 


Rubber Organization in the World 


Two hundred and 
thirty-five Branches 











“Records show that for the first 123,000 miles our Mack dairy truck 
was driven its up-keep cost was less than one cent a mile.” 
From one letter out of hundreds we should like you to read. 


HE endurance and operating economies of Mack trucks are 
a matter of record. These known qualities are accounted 
for by the Mack low-speed motor, maximum dimension of parts, 
and ample bearing surfaces throughout. The Mack is a com- 
plete, manufactured unit designed to fulfill economically every 
motor transportation requirement. 
Distinctive Mack engineering features, combined with 18 basic 
Mack patents, have developed the motor truck the world is 
talking about. “4 


Capacities 14% to 7% tons. Tractors to 15 tons 


INTERNATIONAL MOTOR COMPANY, NEW YORK 


<"PERFORMANCE COUNTS” 
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